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1.0 INTRODUCTION 

1.1 INTRODUCTION AND SUMMARY 

This report presents the results of the subsurface investigation performed at 

Amsted Industries' Former Brass Foundry (Griffin Wheel Brass Foundry) at the 

South Tacoma Field Superfund site (STFI to characterize the occurrence of free

phase petroleum product in the vicinity of MW-2. A site location map (Figure 1 I is 

included in Appendix A. The report also presents a review of remedial alternatives 

and recommendations to address the conditions identified by the investigation. The 

subsurface investigation and remedial alternatives review were performed pursuant 

to the requirements of the work plan entitled Well Installation and Monitoring 

Former Griffin Wheel Brass Foundry - Tacoma, Washington, February 1992 by 

Kennedy/Jenks Consultants (Work Plan). This Work Plan presented the objectives 

and technical approach for conducting this investigation. The first principal 

technical objective was to evaluate the lateral extent of petroleum present in soil 

and groundwater in the vicinity of the former location of several underground 

storage tanks (USTs). The second principal technical objective was to determine if 

the petroleum poses or is likely to pose a threat to human health or the 

environment. Field work completed under the Work Plan included installation, 

monitoring, and sampling of seven resource protection (monitoring) wells. This 

report presents the data, observations, evaluations, and conclusions based on the 

field investigation and provides recommendations for the next phase of work. 

1.2 BACKGROUND 

As discussed in the Remedial Investigation/Risk Assessment/Feasibility Study, 

Former Brass Foundry Area, South Tacoma Swamp prepared for TIP 

Management/Amsted Industries by Kennedy/Jenks/Chilton in 1987, elevated 
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concentrations of petroleum hydrocarbons were noted in soil samples collected 

during boring of MW-2. This well was installed in September 1986, immediately 

adjacent to the USTs located north of the foundry. Reportedly, these USTs were 

used to store bunker oil for the foundry operation. There were no detected concen

trations of petroleum hydrocarbons or purgeable aromatic compounds in a ground

water sample collected from monitoring well MW-2 in October 1986. Further 

discussion of the 1986 sampling efforts is presented in Section 2.4 of the Work 

Plan. 

Groundwater monitoring for the STF project was initiated in April 1991. During the 

first attempt at measuring the water level in MW-2 at the site, a floating (i.e., free 

phase) layer of petroleum product was found in the well. In addition, the apparent 

vandalism of MW-4 at the site was discovered. 

Upon finding the product and notification of the EPA, the Order on Consent 

between Amsted Industries (owner of this property) and the EPA was negotiated to 

encompass the investigation and delineation of the soil and groundwater relative to 

the presence of the free-phase product. In response to these findings, two 

attempts were made to bail product from MW-2, and a preliminary evaluation of the 

problem was made. 

This preliminary work, including the attempts at bailing the well, observation of the 

product, and laboratory testing, was presented in the Well Closure and Preliminary 

Fuel Investigation, Former Griffin Wheel Brass Foundry, Tacoma, Washington, by 

Kennedy/Jenks Consultants dated July 1991. Results of this testing indicate the 

presence of a relatively high-viscosity petroleum product that would make future 

recovery operations difficult. In addition, MW-4 was closed in accordance with 

State of Washington regulatory requirements (WAC-173-160). 

Since the subject site is part of the STF Superfund site currently under investiga

tion, the results of work performed for the STF project that are applicable to the 
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subject site have been utilized as much as possible in the development of the Work 

Plan and will continue to be used to interpret the findings of ongoing investigations. 

As described in the Work Plan, the investigation discussed in this report involved 

the installation of six planned resource protection wells in the vicinity of the former 

USTs. After these wells were installed, one additional well (NMW-14I was installed 

based on the apparent presence of oily soil in the boring for well NMW-9. 

1.3 SCOPE OF ACTIVITIES 

The investigative work conducted under the Work Plan was developed to character

ize the presence and distribution of relatively immiscible petroleum product found in 

MW-2. This work addresses the investigation and remedial action activities 

described in the Order on Consent (hereinafter "the project"). This work provides 

substantive data required to complete the project, and is a significant step in 

characterizing the distribution of hydrocarbons in the subsurface. 

The scope of work included in the Work Plan included the following generalized 

tasks: 

• Well installation 

• Water level monitoring 

• Evaluation of product layer response to product recovery 

• Soil, groundwater, and product sample collection 

• Laboratory analyses (including validation) 

• Investigative data evaluation 
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• Remedial alternatives evaluation 

• Report preparation. 

This report presents data collected during implementation of the Work Plan and the 

evaluation of the data with respect to the nature and the extent of hydrocarbons in 

the subsurface. It also discusses field procedures, field observations, and 

summarizes and evaluates various potentially applicable technologies for 

remediation of free-phase petroleum products in the subsurface. This report 

concludes with a recommended action based on identified site conditions and 

adjacent property uses. 

The majority of this investigative effort focused on characterization of the extent of 

free-phase product in the subsurface. This report also presents data generated 

from laboratory testing of groundwater samples collected from wells that do not 

contain free product. These data are compared with drinking water standards and 

will be used to help select parameters for future monitoring and data collection. 
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2.0 INVESTIGATIVE METHODS 

This section describes the field activities associated with the well installation and 

monitoring at the former Griffin Wheel Brass Foundry. Field procedures used during 

the field activities are described in the Standard Operating Guidelines (SOGs), which 

were provided as Appendix E to the Work Plan. 

2.1 MONITORING WELL AND PRODUCT RECOVERY WELL INSTALLATION 

Six monitoring wells (NMW-8, NMW-9, NMW-10, NMW-11, NMW-12, and 

NMW-14) and one product recovery well (NMW-13) were installed during this 

investigation. The numbering system used to designate these wells was based on a 

continuation of the numbering scheme used during the STF Remedial Investigation 

(RI). The siting rationale for wells NMW-8 through NMW-13 was described in 

Section 3.0 of the Work Plan. Monitoring well NMW-14 was installed to provide an 

additional exploration to characterize the lateral extent of petroleum hydrocarbons 

in soil and/or groundwater, based on the discovery of petroleum hydrocarbons in 

soil during the installation of monitoring well NMW-9. The locations of these wells 

with respect to existing structures and existing monitoring wells (MW-1, MW-2, 

and MW-3) are shown on the Partial Plan, entitled Subsurface Investigation 

(Appendix B). 

The wells were installed using a hollow-stem auger drill rig. The monitoring well 

borings were drilled initially with 4.25-inch inner-diameter (I.D.) augers to allow for 

placement of 2-inch diameter well casing. One well boring (NMW-9) was over

drilled with 6.25-inch I.D. augers to allow for placement of 4-inch diameter well 

casing. NMW-9 was completed using 4-inch diameter casing and screen as a 

contingency measure to permit its use in future recovery efforts because oily soil 

was encountered in the well boring during drilling. The boring for product recovery 
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well NMW-13 was drilled with 8.25-inch I.D. augers to allow for placement of 

6-inch diameter well casing. 

Drilling and well installation were conducted in accordance with the requirements of 

Minimum Standards for Construction and Maintenance of Wells (WAC 173-160) for 

resource protection wells, and the procedures described in SOG-11 in the Work 

Plan. Borehole logging was completed using the procedures described in SOG-15 • 

Copies of the boring and well construction logs are provided in Appendix C. 

A sieve analysis was performed on a soil sample collected from the saturated zone 

in the boring for well NMW-8 to determine the grain-size distribution. This informa

tion was used to select the screen slot size and filter pack material in accordance 

with SOG-16 in the Work Plan. A plot of the sieve analysis is contained in 

Appendix C. 

The NMW-8 saturated zone soil sample was retained and visually compared with 

samples collected from the saturated zone in the well borings for wells NMW-9, 

NMW-10, NMW-11, NMW-12, NMW-13, and NMW-14. Based on the field 

geologist's visual comparisons, the soil textures throughout the screened strati

graphic intervals in each of the other wells were determined to be similar to the 

texture of the NMW-8 sample, and the same filter pack and screen slot size was 

used for all of the monitoring wells. The filter pack selection was conservative (i.e., 

a smaller filter pack size was used than the maximum permissible size allowed 

according to SOG-16 for the monitoring wells, based on the premise that the 

purpose of the wells was to obtain groundwater samples with minimal turbidity). A 

larger filter pack size, still within the maximum limit allowed by SOG-16, was used 

for the product recovery well. The larger size was considered appropriate to 

promote the flow of viscous hydrocarbon product into the well for recovery 

purposes. 
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2.2 WELL ELEVATION SURVEYING 

Elevations of the well casings and adjacent ground surfaces were surveyed using 

monitoring well MW-2 as an elevation reference point. This well was surveyed 

during the STF Groundwater Investigation. Horizontal control was obtained by 

taping distances from previously surveyed points on the ground surface. Locations 

of the monitoring and product recovery wells in relation to existing structures at the 

site are shown on the Partial Plan, Subsurface Investigation (Appendix Bl. 

Table 2-1 is a list of elevations that were measured during this investigation. 

2.3 FLOATING HYDROCARBON PRODUCT SAMPLING 

Prior to drilling and well installation, a sample of floating product was bailed from 

monitoring well MW-2 and analyzed for volatile organic compounds (V0Cs), 

semivolatile organic compounds (BNAs), pesticides/polychlorinated biphenyls 

(PCBs), and metals using EPA's Contract Laboratory Program (CLP) methods. In 

addition, the product sample was analyzed for polynuclear aromatic hydrocarbons 

(PAHs) using EPA Method 8310. The results of the laboratory analyses are 

presented in Appendix D. 

2.4 SOIL SAMPLING 

· Soil samples were typically collected from the well borings at 5-foot intervals. 

Additional soil samples were collected from the unsaturated zone just above the 

water table. Depths at which soil samples were collected are shown on the boring 

and well construction logs (Appendix C). 

Soil samples were collected using a drive sampler fitted with 2.5-inch outside 

diameter (O.D) stainless steel liners. A total of three soil samples were selected for 

laboratory analysis using the selection criteria described in Section 3.0 of the Work 
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TABLE 2-1 

SURVEY DATA FOR 
MONITORING AND PRODUCT RECOVERY WELLS 

Ground Surface 
Elevation Casing Elevation 

Well No. Location No. (ft MSL1"1l (ft MSL1"1)1b1 

NMW-8 1789 250.7 252.66 

NMW-9 1790 250.8 253.57 

NMW-10 1791 250.9 253.18 

NMW-11 1792 249.7 251.85 

NMW-12 1793 250.2 252.27 

NMW-13 1794 250.0 252.14 

NMW-14 1795 247.1 249.22 

Notes: 

(al Feet above mean sea level, City of Tacoma NGVD 29 vertical datum. 
(b) Elevation of top of PVC casing, City of Tacoma NGVD 29 vertical datum. 

FINAL 
December 1992 916058.00 

«; I d fl [ !11 if&fl¥ . .ifil!B@i\l#fH!Sffiri!lffihMiSX t:Arml!l,,.)i"'-~tt.~~~l'!!I'?"rffl!!'?lntP•iWUiAl:tiJli!Ji&£!S.ft.t,,. 

" 

:0 
:a. ,_.-, 
.--.... 
c:, 
c:, 
~-!I 
tu l_ 

7 

\ 

\ 



-; 
, .. ! 

7 
.,1 

..., 
I 

, .. J 

_j 

'I 

i l 

I I 

Kennedy/Jenks Consultants 

Plan. Samples were analyzed for VOCs, semivolatiles, and metals using CLP 

methods. At EPA's request, samples were later analyzed for total petroleum 

hydrocarbons (TPHI by Method WTPH-418.1 (Washington State Method). An 

additional soil sample from the boring for NMW-14 was also selected for laboratory 

analysis due to the apparent presence of organic vapors. This sample was analyzed 

for volatile and semivolatile compounds also using CLP methods. Analytical results 

for soil samples are presented in Appendix E. The remaining samples were 

archived. 

2.5 WELL DEVELOPMENT AND GROUNDWATER SAMPLING 

Wells were developed using the procedures described in SOG-17 of the Work Plan. 

Following development and a waiting period, groundwater samples were collected 

from new monitoring wells NMW-8, NMW-9, NMW-10, NMW-11, NMW-12 and 

NMW-14 and from existing monitoring wells MW-1 and MW-3 on 4 and 5 May 

1992. The new monitoring wells were purged and sampled using a 2-inch Teflon 

and stainless steel submersible pump. Existing monitoring wells were purged and 

sampled using the dedicated pumps that are installed in those wells. Groundwater 

purging and sampling were performed using the procedures described in SOG-12 of 

the Work Plan. Groundwater samples were analyzed for the same parameters that 

were specified for groundwater samples collected during the STF RI. In addition, 

groundwater samples were analyzed for TPH. Groundwater analytical results are 

contained in Appendix F. 

EPA later requested a groundwater sample to be collected and analyzed from 

monitoring well NMW-13. Therefore, a groundwater sample was collected from 

well NMW-13 on 18 September 1992 and analyzed for volatiles and semivolatiles 

compounds by EPA CLP methods. The sample was also analyzed for PAHs by EPA 

Method 8310 and TPH by WTPH-418. 1. 
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Before boring for NMW-14 began, the criteria for determining laboratory analysis 

was established in discussions with EPA. It was decided that a sample would be 

analyzed if a reading above 20 ppm was recorded on the Organic Vapor Analyzer 

(OVA). A reading of 36 ppm was recorded from the sample collected from 40 feet 

BGS in this boring. The water table was at a depth of approximately 28 feet BGS . 

This sample was collected below the fill material in the native soil, which had not 

been previously disturbed. Since the sample was collected 12 feet below the water 

table, had no petroleum odor, was not discolored or stained, and previous sampling 

of soil and groundwater at depths below the water table did not contain appreciable 

levels of metals and PCBs/pesticides, these analyses were not performed on the soil 

sample from NMW-14. 

Analytical results associated with this sampling are also presented in Appendix F. 

2.6 MONITORING WELL OBSERVATIONS 

The product recovery well (NMW-13) was monitored over a 4-week period 

following its installation. The purpose of monitoring was to observe and measure, 

if possible, changes in the thickness of the floating hydrocarbon product with time. 

The new monitoring wells (NMW-8, NMW-10, NMW-11, NMW-12', and NMW-14) 

were not monitored because floating product was not present. 

The product recovery well (NMW-13) was monitored on 10 separate days. 

Monitoring consisted of placing a bailer in the well at the groundwater surface and 

extracting water and product, if present. The well was also pumped on two 

separate days. Observations were then recorded. These observations are 

described in Section 4. 1 . 

Monitoring of the new well NMW-9 occurred six separate times beginning in April 

1992. As described in Section 4.1, "Field Observations and Evaluation," monitor

ing was discontinued because no floating product was observed when the well was 
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bailed. In addition, when groundwater was collected from all the wells for 

laboratory analysis on 4 and 5 May 1992, no floating product was observed in 

monitoring well NMW-9. 
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3.0 QUALITY ASSURANCE AND DATA VALIDATION 

3.1 FIELD QA/QC PROCEDURES 

During field operations, quality control (QC) samples were collected to monitor both 

field and laboratory operations. The purpose of this monitoring was to facilitate the 

evaluation of the precision and the accuracy of analytical data throughout the 

project. QC samples consisted of a field duplicate and blank samples (i.e., rinsates 

and trip blank samples) collected during groundwater sampling. 

One field duplicate groundwater sample was collected from one well during the May 

sampling event. The field duplicate was assigned a unique sample number, and 

was submitted and analyzed as a separate sample. This sample was not identified 

to the analytical laboratory as a duplicate. The duplicate sample was collected in 

accordance with SOG-14 of the Work Plan. 

One blank sample was submitted for laboratory analysis for each day spent in the 

field sampling groundwater. A rinsate sample and trip blank sample were submitted 

with the May sampling event. A rinsate sample was also collected during the 

September sampling event. The rinsate blank samples were collected when 

decontamination of sampling equipment was performed (e.g., when non-dedicated 

bailers and/or pumps were used for sampling). The rinsate samples were collected 

to monitor the effectiveness of decontamination procedures and to identify the 

potential for cross-contamination between sampling locations. The rinsate samples 

were collected by rinsing decontaminated sampling equipment with deionized water 

and placing the collected rinsate water in appropriate containers with required 

preservatives. The rinsete samples were analyzed for the same constituents as the 

groundwater samples. 
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One trip blank was submitted for the May sampling event. The trip blank was 

carried during sampling and submitted for analysis to monitor for possible volatile 

organic contamination caused by diffusion of organic contaminants through the 

septum of the sample vials during transport to and from the laboratory, as well as 

to monitor the quality of the laboratory water. The trip blank was prepared by the 

laboratory by filling a volatile organic analysis (VOA) vial with deionized water and 

shipping the blank with the sample containers. The trip blank was analyzed for 

voes only . 

Analytical results for QC samples are presented in Appendix F. These results were 

evaluated by EcoChem, Inc. (EcoChem) as part of the data validation requirements 

(Section 3.3). Discussions of this evaluation are presented in the Groundwater 

Data Validation Reports (Appendix G). 

3.2 LABORATORY QA/QC REVIEW 

Analytical methods outlined in EPA's CLP Statements of Work (EPA 1988a; 

1990a,b) were used to measure organic and inorganic constituents. EPA's CLP 

methods specify QC procedures that the laboratory is expected to meet or exceed. 

These procedures include analysis frequency and QC limits for laboratory method 

blanks, spiked samples, duplicates, and laboratory control samples. Analytical 

results and QC criteria were evaluated by the laboratory as part of their data 

reduction and documentation procedures, and in accordance with those procedures 

outlined in the STF Quality Assurance Project Plan (QAPjP) (Kennedy/Jenks/Chilton 

1991 a). Laboratory qualifiers were assigned to data during this review as outlined 

in the CLP Statements of Work (EPA 1988a; 1990a,b) • 
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3.3 DATA VALIDATION 

Data validation of analytical results was performed to evaluate procedural 

compliance with QA objectives as outlined in the STF OAPjP 

(Kennedy/Jenks/Chilton 1991 a) and to assess the laboratory's performance in 

meeting the QC specifications for detection limits, accuracy, precision, and 

completeness as outlined in the CLP Statements of Work (EPA 1988a; 1990a,b). 

Data validation was performed by EcoChem. 

Data validation was based on the criteria described in the functional guidelines for 

evaluating inorganic and organic analyses (EPA 1988b,c,d). Data that did not meet 

required criteria were flagged with validation qualifiers. A 100-percent data 

validation was completed for all groundwater and product analytical results. In 

addition, three of four soil analytical results were also validated. The data 

validation reports are presented in Appendix G. 
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4.0 INVESTIGATIVE FINDINGS 

4.1 FIELD OBSERVATIONS AND EVALUATION 

Observations were made during installation of soil borings, well development, and 

through periodic pumping and bailing. The observations provide a partial under• 

standing or conceptual view of the subsurface conditions in the area of the borings. 

The information gathered was considered when remediation alternatives described 

in Section 5.0 were evaluated and was used to arrive at the conclusions presented 

in Section 6.0. 

Boring and well construction logs for the new wells are included in Appendix C. 

Information from these new well logs and the well log from MW-2 was used to 

construct the geologic cross-sections included in Appendix B. Information from 

other borings installed as part of the STF project were also used to construct the 

geological sections. (The lithology below the bottom of the new wells was 

interpreted from information obtained from deeper borings.) 

Borings NMW-9, NMW-13, and MW-2 contain petroleum-contaminated soil. Soil 

particles from the sample collected from 15.0 to 17 .0 feet below ground surface 

(BGS) in NMW-13 were coated with a visible petroleum sheen. Heavy staining was 

found in the NMW-13 soil samples collected from 20.0 to 22.0 feet BGS and 25.0 

to 27 .0 feet BGS. Samples collected from the boring for NMW-9 were stained 

below 23.0 feet BGS. The well log for monitoring well MW-2 indicates "moderate 

hydrocarbon odor and visible contamination" from the sample collected at 23.5 feet 

BGS. Visible petroleum contamination was not observed below the zone of water 

table fluctuation in any boring, and was not observed in any boring above the zone 

of water table fluctuation except NMW-13. 
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Some petroleum-contaminated soil was removed at the time the USTs were 

removed, indicating a release occurred at or near the tanks. However, the exact 

point of the release or type of release (i.e., surface spill, tank overflow, pipeline 

leak, or tank leak) was not identified. Petroleum-contaminated soils were found 

nearest to the ground surface at NMW-13, suggesting that the release probably 

occurred close to well NMW-13. 

The horizontal limits of the petroleum-contaminated soil for the zone surrounding 

the point of release were generally defined. Cross Sections A·A and 8-8 

(Appendix 8) show estimated horizontal and vertical extent of product in the soil. 

The Partial Plan, Subsurface Investigation (Appendix 8) shows the estimated 

horizontal extent of product in the soil. These drawings were constructed by 

considering both the position of the product and its vertical thickness to project the 

position of the boundary of the contaminated zone. The monitoring wells surround

ing the former tank location (i.e., NMW-8, NMW-10, NMW-11, NMW-12, NMW-14, 

and MW-2) do not currently contain observable evidence of product in soil or 

groundwater . 

Well NMW-13 was regularly pumped and/or bailed throughout the month of April 

1992 (i.e., 2, 3, 4, 6, 8, 11, 14, 18, 22, and 30 April 1992). Well NMW-9 was 

also bailed periodically. However, no floating product was observed, and observa

tions were discontinued. Well NMW-9 was monitored and a groundwater sample 

collected on 4 May 1992. Again, no floating product was observed in the well. A 

pneumatic ejector pump, operating at approximately 0.5 gallons per minute (gpm), 

was used for pumping well NMW-13. The pump was raised and lowered within the 

water column inside the welt The pump was positioned at both the bottom of the 

well and at just below the surface of the fluid column in the well. This provided the 

ability to pump both water and product from the well. The other monitoring wells 

also were bailed to monitor for the possible presence of product. 

The flow of free-floating product into NMW-13 occurs at an extremely slow rate. 

No product was ever recovered inside the bailer when the well was bailed, although 
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the surface of the water table inside the well contained some globules of free

floating product. This material was removed by pumping. It was skimmed from 

the liquid surface by positioning the pump intake at the lfquid surface. No product 

was recovered by pumping from any other level inside the well. The amount of 

product collected was estimated to be less than 100 ml and was observed floating 

on the liquid surface inside the drums used to collect the pump discharge water. 

The globules of floating product were not present in sufficient quantity to cover the 

water surface in well NMW-13 and were deflected away from the bailer when 

attempts were made to remove them by bailing. On the final bailing attempt, paper 

towels were affixed to the bailer and used as a sorbent medium. This increased 

the amount of product collected by bailing. This exercise demonstrates that the 

amount of product potentially recoverable by pumping or bailing techniques is 

negligible. 

Product thickness observed in MW-2 during the two bailing and sampling events 

was estimated to be a maximum of several inches in thicknest>. The initial report by 

field personnel who discovered the product in MW-2 stated that the product 

thickness might be several feet. Current findings support the observation that 

water table fluctuations over the 6-year period since well MW-2 was installed 

probably coated the inside surface of the well screen with the floating product; 

however, the actual floating product thickness in the well is only a maximum of 

several inches. 

Product thickness measurements from a monitoring well are often considerably 

thicker than the actual thickness of the floating product in the formation surround

ing the well. This phenomena is caused by a capillary rise of floating product above 

the water table. The product then flows into the well, and the force of the product 

above the water displaces the water with product. Equipment manufacturers often 

claim that their product skimming systems can recover free product floating on the 

water table down to one-quarter inch or less. Our experience with a variety of 

product skimming systems is that effective operation of these systems in this range 
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only occurs under ideal conditions. Several conditions for ideal operation, which are 

not met at this property, are as follows: 

4.2 

• Pumping from shallow depths so that product thickness and the water 

table surface can be easily observed and the system finely adjusted 

• Fluctuation in tha water tabla elevation is very small so that the vertical 

position of the equipment, once the system is adjusted, does not have to 

be frequently changed. 

CHEMICAL ANALYSIS OF SOIL SAMPLES 

Soil samples were collected from the borings at depths where hydrocal'bons were 

visually evident in order to assess whether potentially hazardous substances were 

contained in the hydrocarbon material. 

Previous sampling of the petroleum product within MW-2 showed a variety of 

compounds typical of heavy hydrocarbon product including semivolatile compounds 

(primarily PAHs), as well as low concentrations of metals and volatile organics. 

PAH compounds were typically the non-carcinogenic, low molecular weight variety, 

except for chrysene, which is a suspected carcinogen. Benzene was the only 

detected volatile compound that is a suspected carcinogen. Metals concentrations 

in the product appear to be below background soil concentrations for the site 

(Kennedy/Jenks Consultants 1991 ). For reference, analytical results for the 

petroleum product are presented in Table 4-1. 

A total of 64 new soil samples were collected from seven new borings. Four of 

these samples were submitted for laboratory analysis. The results are presented in 

Table 4-2. The original criteria as set forth in the Work Plan was to analyze one 

sample from each of four depth ranges. The sample which appeared to have a high 

concentration of product in each depth range was selected. Only one sample with 
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TABLE 4-1 

SUMMARY OF ANALYTICAL RESULTS FOR PETROLEUM PROouci-«••bl 
FORMER GRIFFIN WHEEL BRASS FOUNDRY 

Sample Results Duplicate Rasults 
Analyte (µg/kgl (µg/kgl 

VOLATILES 
Methylene Chloride B 2,000 Rl•I B 790 UJldl 
Acetone Jl•le 300 R JB 340 UJ 
Benzene uin 50 R 60 
Ethyl Benzene 810 R 1,800 
Xylenes 420 R 920 

PESTICIDES/PCB■ NDigl ND 

Sample Results Dupllceta Results 
Analyte (mg/kgl (mg/kgl 

METALSIhl 
Copper 6.5 6.0 
Nickel 17.8 16.5 
Vanadium 19.2 22.3 

BNA and PAH PAH 
(CLP Methodal (Method 83101 

Sample R11ult1 Duplicate Result■ Sample Result■ Duplicate Results 
Analyte (µg/kgl (µg/kgl (µg/kgl 

SEMIVOLA TILES 
2-Methylnaphthalene 290,000 J4UI 380,000 
Carbazole 32,000 J4 u 20,000 
Naphthalene 83,000 J4 110,000 u 240,000 u 
Acenaphthene 44,000 J4 u 20,000 u 240,000 u 
Fluorene 110,000 J4 140,000 66,000 
Phenanthrene 200,000 J4 200,000 120,000 
Fluoranthene 32,000 J4 39,000 240,000 
Pyrene 78,000 J4 82,000 35,000 
Chrysene 77,000 J4 62,000 u 24,000 u 

Only analytical results for compounds that were detected are provided in this table. 
Results are reported on a wet-weight basis. 

(µg/kgl 

240,000 
240,000 
69,000 
120,000 
330,000 
35,000 
24,000 

(al 
(bl 
(cl B is a laboratory qualifier that is used when the analyte is found in the associated blank as well as in 

the sample. R is a data validation qualifier that indicates the data are unusable. The analyte was 
analyzed for, but the presence or absence of the analyte has not been verified. 

(di 

!el 
(fl 
(gl 
(hi 
Iii 

UJ is a data validation qualifier that indicates the analyte was analyzed for and was present above 
the level of associated value. 
J is a laboratory qualifier that indicates an estimated value. 
U is a laboratory qualifier that indicates the compound was analyzed for, but not detected. 
ND = Not detected. 
Only compounds detected above the contract required detection llmit (CROLi are presented. 
J4 Is a data validation qualifier that indicates the analyte was analyzed and was positively identified, 
but the associated value may not be consistent with the amount actually present in the sample. 
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TABLE 4-2 

SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES1•·b1 

FORMER GRIFFIN WHEEL BRASS FOUNDRY 

Boring No. 

NMW-9 NMW-10 NMW-13 NMW-14!cl 

.. ,l 

(Sample Depth (Sample Depth (Sample Depth (Sample Depth Site Beckr.;ound 
Analyte 23 ft.) 27 ft.) 29.5 ft.) 39 ft.) Mex.dl 

VOLATILES (µg/Kg) 
Methylene Chloride NDl•I ND ND JBIQ 9.0 -
Acetone ND ND ND B 26.0 ND 
Toluene J 6.0 ND ND ND ND 
Ethyl Benzene 74 ND ND ND ND 
Xylenes 173 ND ND ND ND 

Analyte NMW-9 NMW-10 NMW-13 NMW-14 
Site eec1cr.;ounc1 

Mex.dl 

SEMIVOLATILES (pg/Kg) 
Naphthalene 9,300 ND J 1,600 ND ND 
2-Methylnaphthalene 22,000 ND 3,800 ND ND 
Acenaphthene J 2,400 ND ND ND ND 
Dibenzofuran J 790 ND J 160 ND ND 
Fluorene 3,800 ND J 840 ND ND 
Phenanthrene 5,100 ND J 1,300 ND 91 
Anthracene J 930 ND J 140 ND 14 
Di-n-butylphthalate ND ND ND B 1,000 110 
Fluoranthene J 310 ND J 160 ND 200 
Pyrene J 1,300 ND J 370 ND 220 
Butylbenzylphthalate ND ND ND J 48 ND 
Chrysene J 1. 100 ND J 330 ND 130 
Bis(2-Ethylhexyl)phthalate JB 1,400 ND ND J 60 280 
Benzo(k)fluoranthene ND ND J 160 ND 49 

_ I 
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TABLE 4-2 

SUMMARY OF ANALYTICAL RESULTS FOR SOIL SAMPLES1•·b1 

FORMER GRIFFIN WHEEL BRASS FOUNDRY 

~- -J 

Anelyte NMW-9 NMW-1O NMW-13 
Site Bacllr.;ound 

Max.di 

TOTAL PETROLEUM 
HYDROCARBONS (mg/Kg) 5,300 ND 1,800 

METALS (mg/Kg)191 

Aluminum 9,640 10,400 9,740 
Arsenic 2.5 J4 <CRDL <CRDL 
Barium <CRDL <CRDL 57.7 
Calcium 4,320 4,460 3,770 
Chromium (total) 21.3 23.5 20.8 
Copper 13.3 12.3 20.9 
Iron 14,900 15,700 15,000 
Lead 1.2 J4 1 .1 J4 3.0 
Magnesium 5,020 5,430 5,320 
Manganese 261 282 237 
Nickel 30.6 31.2 30.3 
Vanadium 34.4 36.7 30.6 
Zinc 30.8 31.6 33.2 

Notes: 

(al Only analytical results for compounds that were detected are provided in this table. 
(bl Results are reported on a dry-weight basis. 
(cl Sample not validated. 

NA 

21,900 
12 

161 
4,400 

30 
34 

16,700 
J4 155 

4,690 
634 
37 
35 
135 

(di Maximum detected background concentration from STF Soil Investigation (Kennedy/Jenks Consultants 1991). 
(el ND = Not detected. 
(fl B is a laboratory qualifier that is used when the analute is found in the associated blank as well as in the sample. 

J is a laboratory qualifier that indicates an estimated value. 
(g) Only compounds detected above the CRDL are presented. 
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Kennedy/Jenks Consultants 

minimal evidence of petroleum product contamination was found in the Oto 11.5 

depth range and therefore the sample was not analyzed. This sample was from the 

boring for well NMW-13. 

The volume of the sample retained in the split spoon in several cases was also not 

sufficiently large to provide a "split" for division with ICF (EPA's oversight 

contractor) and therefore these samples were excluded from selection for analysis. 

The samples chosen for analysis were those appearing to be most contaminated, 

while having sufficient volume for splitting of the sample with EPA's oversight 

contractor. 

Comparison of the results from the soil samples with the results from an analysis of 

the product collected show approximately the same constituents but lower 

concentrations in the soil samples. The samples analyzed appear adequate to 

characterize the chemical constituents of the contaminated soil. The visual 

observations of the 64 soil samples and OVA readings were useful in characterizing 

the extent of product in the subsurface soils. Laboratory analysis was conducted 

to determine some of the important physical and chemical parameters of the 

product. This testing is sufficient to identify and characterize the product as heavy 

fuel oil (HFO). Varying concentrations of the released product are expected to be 

found in the soil. The highest concentrations are anticipated to be near the release 

point. Drilling cuttings from NMW-13 were stained black in color (see the boring 

and well construction log, Appendix C). Product accumulation on the water table 

may indicate that soil strata above the water table at some locations are nearly 

saturated. Sampling and analysis of soil samples were performed to assess 

concentrations of contaminants at various depths. The samples submitted for 

analysis represent the more visually contaminated samples, although we observed 

that there may be soils with slightly higher concentrations of HFO. 

Originally, four soil samples were to be analyzed for the constituents found in the 

hydrocarbon sample (i.e., semivolatiles, VOCs, and metals). Soil samples were 

selected from borings NMW-9, NMW-10, and NMW-13 at depths ranging from 23 
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Kennedy/Jenks Consultants 

to 29.5 feet BGS for laboratory analysis. An additional soil sample was collected 

during the installation of NMW-14 (39 feet) due to the presence of odors. This 

sample was analyzed for volatile and semivolatile compounds only (see discussion 

below). 

The analytical results for the soil samples and appropriate site background 

concentrations are summarized in Table 4-2. Complete analytical results are 

provided in Appendix E. 

A discussion of the sampling results is provided below for each class of chemical. 

4.2. 1 Volatiles 

One soil sample (at NMW-9) contained constituents typical of hydrocarbon 

products, including toluene, ethyl benzene, and xylene. Concentrations of these 

contaminants were less than one hundred times the groundwater cleanup standard 

under MTCA. Benzene, which was detected in the product sample, was not 

detected in the soil samples, probably due to volatilization from the soil. Methylene 

chloride and acetone were detected in one sample (NMW-14); however, these 

compounds were also detected in the laboratory blank. 

4.2.2 Semivolatiles 

A variety of semivolatile compounds, primarily PAHs, were detected in two of the 

soil samples (NMW-9 and NMW-13). These compounds ars typical of those found 

in heavy petroleum products and similar to those detected in the product sample. 

In general, PAH concentrations were greater in samples with higher concentrations 

of total petroleum hydrocarbons since these PAHs tend to remain associated with 

other hydrocarbon compounds. Two of the PAHs detected in soil are suspected 
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Kennedy/Jenks Consultants 

carcinogens [benzo(k)fluoranthene and chrysene], however, these compounds are 

present in very low concentrations compared with non-carcinogenic PAHs. 

Several phthalate compounds were detected in one soil sample (NMW-14). 

Phthalates are known to be associated with petroleum products and several are 

suspected carcinogens. The PAHs and phthalates detected in soil samples are likely 

constituents of the source HFO. These compounds were likely not detected in the 

source HFO due to elevated detection limits. 

4.2.3 Metals 

Metals concentrations detected in the three soils samples were consistent with or 

below area background (as established by the STF RI) in all cases. 

4.2.4 Total Petroleum Hydrocarbons 

TPH concentrations in soil samples for NMW-9 and NMW-13 were 5,300 and 

1,800 mg/kg, respectively. TPH was not detected in the soil sample from 

NMW-10. Little information is available regarding TPH as a class of compounds and 

corresponding health effects. In general, individual TPH constituents need to be 

evaluated regarding potential health risks. 

4.2.5 Discussion 

Concentrations of chemicals in soil samples appear representative of background 

concentrations detected at the STF site except for PAHs, TPH, and several 

phthalate compounds. The PAHs and phthalates appear to be a constituent of the 

hydrocarbon product with concentrations of PAHs and phthalates increasing with 

increasing TPH concentrations. It appears that the potential for exposure (via 
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ingestion) to these compounds is minimal. Therefore, comparison with established 

MTCA cleanup levels (based on soil ingestion) or EPA screening levels does not 

appear appropriate. The potential threats associated with these compounds appear 

to be due to their potential to leach into groundwater and thus impact nearby 

drinking water wells. 

4.3 GROUNDWATER SAMPLING AND ANALYSIS PROGRAM 

In order to assess the potential for migration in groundwater of petroleum hydro

carbon constituents away from the identified floating product zone and 

contaminated vadose zone, groundwater samples were collected and analyzed from 

monitoring wells that did not contain visible hydrocarbon contamination. Initially, 

all wells installed during the investigation were sampled with the exception of 

NMW-13, which axhibited visible HF0 contamination. Groundwater samples from 

existing monitoring wells (MW-1 and MW-3), along with new monitoring wells 

installed during the subject investigation (NMW-8 through NMW-12 and NMW-14), 

were collected and analyzed for organic and inorganic compounds that were 

specified for analyses as part of the STF RI. Groundwater samples were also 

analyzed for TPH, total organic carbon (T0C), total dissolved solids (TDS), and total 

suspended solids (TSS). Field QC samples collected during the May sampling event 

included a field duplicate sample from monitoring well NMW-8, a rinsate sample, 

and a trip blank sample. 

Groundwater samples were collected from the wells following the protocol 

established S0G-12 of the Work Plan, Well Installation and Monitoring, Former 

Griffin Wheel Brass Foundry, Tacoma, Washington, Kennedy/Jenks Consultants, 

February 1992. Prior to sampling, all wells were purged until pH, temperature, and 

conductivity stabilized. 

Following initial review of soil and groundwater sampling results by EPA, monitoring 

well NMW-13 was sampled on 18 September 1992 to assess whether hazardous 
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substances had leached from the petroleum product known to be present on the 

groundwater surface in this well. 

The groundwater sample from NMW-13 was analyzed only for those constituents 

detected in the monitoring wells that had been previously sampled, including 

volatiles, semivolatiles, PAHs, and TPH. A rinsate sample was also collected during 

this sampling event and analyzed for the same parameters as the groundwater 

sample. The analytical methods for the groundwater sample from NMW-13 and the 

rinsate sample were consistent with the analytical methods used for the other 

water samples. 

A summary of groundwater analytical results is provided in Table 4-3 along with 

appropriate regulatory criteria applicable to each analyte. Complete analytical 

results are provided in Appendix F. A discussion of the monitoring results is 

provided below for each class of chemical. 

4.3.1 Volatiles 

Chloroform was detected in four of the eight groundwater samples, all at an 

estimated concentration of 2 µg/L. The presence of chloroform may be the result 

of a former leaking water line that was recently repaired, located just north of the 

groundwater monitoring well network. Chloroform concentrations were well below 

the maximum contaminant level (MCL) under the Safe Drinking Water Act. 

Several tentatively identified volatile compounds that appear to be constituents of 

fuel oil were detected at low concentrations I< 10 parts per billion (ppb)J in well 

NMW-9. 

Subsequent sampling of NMW-13 showed an estimated low concentration 

(9.0 µg/L) of 2-butanone. 
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Analyte 
(pg/LI 

VOLATILES 

C,lorofonn 

2·But■none 

PESTICIDES/PCB■ 

bet■•BHC 

Endo■ulfan 1 

Dleldrin 

SEMIVOLATILES1111 

Naphthalene 

2•Mothv~nophthalene 

Acon■phthene 

Dlbenzofuran 

FluoNne 

Phen■nthNne 

C■ rbazale 

bl■f2-ethylhexyl)phth■l■te 

PAH■ 1•1 

Phen■nth19ne 

Anthr■cene 

Fluoranth■ ne 

""-ne 

METALB'°'1 

Aluminum 

Calcium 

C,romlum 

Copper 

Iron 

Lead 
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ND ND 
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ND ND 

ND ND 

0.6 ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND <CRDL 

14,800 9,290 

ND ND 

ND ND 

477 J4 2,470 J4 

ND <CRDL 

TABLE 4-3 

SUMMARY OF GROUNDWATER ANAL'V 

Well Number (Location Number) 

NMW-8 Dup B NMW-9 NMW-10 NMVI 
(1789) 12000) 11790) (1791) (17! 

Jldl 2.0 J 2,0 ND J 2.0 J 2,1 

ND ND ND ND NI 

ND ND 0.13 ND NI 

ND ND 0.34 ND NI 

ND ND 0,10 ND NI 

ND ND ND ND NI 

ND ND ND ND NI 

ND ND ND ND NI 

ND ND ND ND NI 

ND ND ND ND NI 

ND ND ND ND NI 

ND ND ND ND NI 

ND ND J 3.0 J 0.8 J o. 

ND ND ND ND NI 

ND ND ND ND NI 

ND ND ND ND NI 

ND ND ND ND NI 

891 877 <CRDL 1,091 1,1 

12.600 13,000 35,200 18,600 30,: 

<CRDL <CRDL <CRDL <CRDL 10 

3.4 J4 2.6 J4 1.7 J4 2.3 J4 2. 

1,370 J4 1,380 J4 196 J4 1.080 J4 1,4 

3.9 J4 3.0 J4 <CRDL <CRDL 3,, 
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'f OF GROUNDWATER ANALYTICAL RESULTS 1111 
,,, V, 
ZH 
--i--i"T1 

;;o 
H)> 
V, 3: ,,, 

Well Number (Location Number) Reaulatorv Criteria r-., 
Dup 8 NMW-9 NMW-10 NMW-11 NMW-12 NMW-131h1 NMW-14 
12000) 11790) 117911 11792) 11793) 117941 11795) MCL MCLG SMCL --•J 

JS J 2.0 ND J 2.0 J 2.0 J 2.0 ND ND II 100 NAl•I NA 
ND ND ND ND ND J 9.0 JIii ND NA NA NA ·~ ND 0.13 ND ND ND .Joi ND ~I NA NA ., 
ND 0.34 ND ND ND .. ND II NA NA 
ND 0,10 ND ND ND .. ND II NA NA \ 

ND ND ND ND ND J 3.0 ND II NA NA 

' ND ND ND ND ND J 5.0 ND NA NA NA ' 
ND ND ND ND ND J 1.0 ND l'nl NA NA 
ND ND ND ND ND J 0.5 ND lol NA NA 
ND ND ND ND ND J 2.0 ND lol NA NA :0 ND ND ND ND ND J 2.0 ND NA NA NA 
ND ND ND ND ND J 0,6 ND NA NA NA ::1 J 3.0 J 0.8 J 0.6 J 0.7 ND J 0.7 4<P1 o<PI NA 

ND ND ND ND 2.9 ND NA NA NA 
._._.-. 

ND ND ND ND ND 0,064 ND (~ NA NA 
._... 

ND ND ND ND ND 4.3 ND (ol NA NA CJ ND ND ND ND ND 4.0 ND (1l NA NA 

877 <CRDL 1,091 1,180 832 - 833 NA NA NAM CJ 
13,000 36,200 22,900 18,600 NA NA NA . '~ 

18,600 30,300 -
. 11 <CRDL <CRDL <CRDL 10.1 10.1 - ND 100 100 NA --•· 2.6 J4 1.7 J4 2.3 J4 2.1 J4 2.B J4 - 28.3 1,300<wt 1,300 1,000 

. : . l 
,~- I 

1,380 J4 196 J4 1,080 J4 1,460 J4 1,140 J4 - 1,180 J4 NA NA 300 

c-1· 3.0 J4 <CRDL <CRDL 3,9 J4 <CADL - 13.9 J4 15<wl 0 NA -· _,.,.~-- r""~ 
916058.00 

I •. 

:·rMMPl11iil$~iMWl!Wi@'!!f!! /l<!i'1!fmt!'....,.........,..r=.,,~,.o/ ___ ,_,,~,,,,.,,-~.,,,,._~,,,"'Z'i"'Wfre"RM ~~""' 

f' 



TABLE 4-3 

SUMMARY OF GROUNDWATER ANALYTIC 

Well Number ILocatlon Number) 

Anlllyte MW-1 MW-3 NMW-8 Dup 8 NMW-9 NMW-10 NMW-11 
!pg/LI (17731 (17751 (17891 120001 117901 117911 (17921 

Manaaneu 154 543 74.6 76.1 907 38.6 61.0 

Magne■lum <CRDL <CRDL 11,400 11,400 27,100 7,530 11,200 

Nickel <CRDL ND <CRDL <CRDL 43.2 <CRDL <CRDL 

Sodium 6,150 9,860 5,760 5,610 13,800 13,300 29,600 

Zinc 42.6 J4 <CRDL 63,5 J4 <CRDL <CRDL <CRDL <CRDL 

Cvankle ND ND ND ND ND ND ND 

Total Patn>leum Hvdrocarbon■ ND ND ND ND ND ND ND 

Total Organic Carbon 3.4 2.0 1.6 1.47 11.2 1.6 31.6 

Notu: 

l•I 
lbl 
lcl 
ldl 
lel 
Ill 
(g) 
lhl 
Ill 
01 
lkl 
Ill 
1ml 
lnl 
lol 
lpl 
lql 
(rl 
l•I 
(ti 
Cul 
M 
lwl 
(xi 

Only analytical re■ulta for compound■ det■ctod In the gn,undwater 11mple1 are pn,vlded In thl■ table. 
Wall NMW-13 WH -■mpled 18 September 1992 and WH analyzed for wlatlle organic compound■ (VOCal, ■emlwlatile organic compound■, polyr 
ND • Not dot■ctad. 
J I■ 1 loboratory quollflar that Indicate■ an e■tlmated value. 
NA • Not 1v1Jlable, 
J I■ 1 dato volldatlon quollfler that Indicate■ the ■nalyto w-■ 1n1lyzed ind WH po■ltlvely ldontlfled, but the 11■oclated value may not be con■later 
•-• lndlcat11 not 1n1lyzed. 
EPA low11t ri■k booed cono1ntr1tlon I■ 0.05 µg/L at 10·• ri■k, 
EPA lowalt ri■k ba■ed cono1ntr1tlon 11 2 IIIJ/L at Huord Index of 1.0. 
EPA lowa■t ri1k booed concentration 11 0.005 µg/L at 10·• ri1k. 
Samlwlotlle analy1l1 WH performed by EPA CLP. 
EPA lowolt ri■k ba■od concentration 11 100 µg/L at Hu■rd Index of 1.0. 
EPA low11t ri■k booed concentration 11 2,000 µg/L at Hu■rd Index of 1.0. 
EPA lowa■t ri■k baHd concentration I• 40 µg/L at Huard Index of 1 .o. 
EPA lowa■t ri■k baled concentration 11 1,000 µg/L at Huard Index of 1.0. 
Pn>po1ed. 
PAH analy1l1 w11 performed by EPA M■thod 8310. 
EPA lowolt ri■k baled concentration 11 10,000 µg/L at Hazard Index of 1.0. 
EPA lowo■t ri■k b-■ed concantratlon 11 1,000 µg/L at Huard Index of 1.0. 
EPA lowo■t ri■k baled concentration 11 1,000 µg/L at Huard Index of 1.0. 
Only compound■ detected above tho contract required detection llmlt (CROLi are pre■entad. 
Pn>po1ed SMCL I■ 50 µg/L. 
Actlon level. 
MTCA M■thod A Cleanup Level 11 1 mg/I. 
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TABLE 4-3 Page 2 of 2 

OF GROUNDWATER ANALYTICAL RESULTS1•1 

Well Number (Location Number) Criteria 
Dup 8 NMW-9 NMW-10 NMW-11 NMW•12 NMW-13lbl NMW-14 
(20001 117901 117911 117921 117931 (17941 117951 MCL MCLG SMCL 

907 38.8 81.0 31.3 121.0 NA NA 60 

27,100 7,630 11,200 9,990 11,700 NA NA NA 
< 43.2 <CRDL <CRDL <CRDL ND 100 100 NA 
6, 13,BOO 13,300 29,800 10,100 27,600 NA NA NA 
<CRDL <CRDL <CRDL <CRDL <CRDL 28.7 J4 NA NA 6,000 

ND ND ND ND ND ND 2001P1 2()()1PI NA 
ND ND ND ND ND ND w NA NA 

11.2 1.8 31.8 ND ND NA NA NA 

vided In 1h11 table, 
■nlc compound■ (VOC■I, ■emlvolatile organic compound■, polynucle■r aromatic hydrocarbon• (PAH■I, and total petroleum hydrocarbon■ ITPHI, 

itively Identified, but the a1■ocllted velue may not be con,l■tent with the amount actu■lly preunt In the envfronmentll 11mple. 

re11nted, 

916058.00 
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4.3.2 Pesticides/PCBs 

Three pesticides (i.e., beta-BHC, endosulfan, and dieldrin) were detected in one of 

the eight groundwater samples (NMW-9). No MCLs exist for these compounds. 

Comparison of detected concentrations with EPA risk-based screening concentra

tions (EPA 1991) show that concentrations for carcinogens (i.e., beta-BHC and 

dieldrin) are above 1 o·• risk levels, but below 10-4 risk levels. Detected concentra

tions are below EPA's risk-based screening levels for non-carcinogenic effects at a 

hazard index of 1 • PCBs were not detected in any other groundwater monitoring 

wells sampled. 

Pesticides and PCBs are not typically found in HFO and were not detected in the 

sample of HFO collected from monitoring well MW-2. The source of pesticides 

found in the sample collected from monitoring well NMW-9 is unknown, but its 

presence in groundwater is probably unrelated to the presence of HFO in the 

subsurface. 

Pesticides and PCBs analysis was not performed on the groundwater sample 

subsequently collected from monitoring well NMW-13. 

4.3.3 Semlvolatiles 

Bis(2-ethylhexyl)phthalate was the only semivolatile compound (including PAHs) 

detected in the groundwater samples collected during the May sampling event. 

This compound was detected in six of eight groundwater samples at estimated 

concentrations all below the proposed MCL. 

Numerous tentatively identified compounds were detected at relatively low 

concentrations (less than 1 00 µg/L total) in all of the groundwater samples from the 

monitoring wells onsite. In general, these compounds can be characterized as 

typical of those contained in the heavy fuel oil mixtures known to be previously 

FINAL 
December 1992 4-10 916058.00 

7 

i::, .... z 
c::: v,o ,.., -I , .... 
-I,.., n 
0 v,,-,, 

V, .. 
-I :en ,..,, .... ,..,..., 
o> 
c:::;o-1 
> :c r- -I,.., 
.... :c 
-1 ► 0 -<ZO 

n 
O-!C::: 
"Tl :C3: .... ,.., 
-!V>Z 
:c -I ,-,,z 

o .... 
0-!Z 
0'"' nn-1 c:::,.., :c 
3:. .... ,.., V, 
Z1-< 
-I -I "Tl ;o .... :,,. 

v,:;;: ,.., 

... ., 
•J 
:0 
l•i ,, 

\ 

\ 

:0 
~ . __ .-, 
--..a c:._·· 
c:. 



' 

I 

.r 

~ 
I 

.,./ 

...J 

Ii 
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used on the property. These hydrocarbons were also detected in the rinsate 

samples collected during the investigation. 

Subsequent analyses of groundwater from NMW-13 detected low (estimated) 

concentrations of several non-carcinogenic PAH compounds. Concentrations of all 

detected compounds were less than 10 µg/1 and are similar to compounds detected 

in soil and the hydrocarbon product. The compounds detected consisted of the 

lower molecular weight hydrocarbons which tend to be more mobile than the higher 

molecular weight (carcinogenic) PAH compounds. None of these compounds 

exceeded EPA's risk-based screening levels for non-carcinogenic effects at a Hazard 

Index of 1. There was good agreement between the detected concentration of 

phenanthrene using GC/MC (CLP) and HPLC (Method 8310) analysis. Several 

different non-carcinogenic PAHs were detected using the different analytical 

methods (i.e., HPLC versus CLP). It is likely that different compounds were 

reported since the reported concentrations were just above the detection limits. All 

the compounds that were detected using both methods are characteristic of HFO • 

4.3.4 Metals 

A variety of metals were detected in the majority of groundwater samples collected 

onsite. Aluminum, calcium, chromium, copper, iron, lead, manganese, magnesium, 

nickel, sodium, and zinc were all detected in at least one sample above the contract 

required detection limit (CRDL). The concentrations detected in the groundwater 

samples fell within the range detected during investigations being performed as part 

of the STF RI. None of the detected concentrations exceeded available MCLs. Iron 

and manganese exceeded secondary maximum contaminant levels (SMCLs) in most 

of the groundwater monitoring wells. This is similar to what has been observed for 

other monitoring wells throughout the STF site. No specific trends regarding the 

distribution of metal are apparent. Groundwater from NMW-13 was not analyzed 

for metals. 
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4.3.5 Cyanide 

Cyanide was not detected in any of the monitoring wells onsite. 

4.3.6 Total Petroleum Hydrocarbons 

TPH were not detected (at a detection limit of 1 mg/II in any of the groundwater 

samples collected from the site (including subsequent analyses of groundwater from 

NMW-13). 

4.3.7 Total Organic Carbon 

TOC concentrations were generally low and were typical of TOC measurements in 

other areas of the STF site. 

4.4 DISCUSSION 

The foregoing results indicate that petroleum hydrocarbons detected in subsurface 

soil at the Amsted site are not significantly impacting local groundwater. All 

contaminants detected from groundwater monitoring well samples that appear to 

originate from the migration of petroleum constituents are present at levels below 

the MCL. Contaminants that were detected above SMCLs were detected at 

concentrations typical of groundwater throughout the STF site. Pesticides were 

detected at one well at concentrations between EPA Region 10 risk-based 

concentrations at 1 Q-4 and 10·0 risk levels. This was the only groundwater sample 

collected throughout the entire STF site that has contained detectable pesticide 

concentrations. PAHs were detected in groundwater from the well most impacted 

by HFO (NMW-13); however, all concentrations were below EPA's risk-based 

screening levels for non-carcinogens at a Hazard Index of 1. 
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4.5 HYDROGEOLOGY 

A total of 19 sets of groundwater data are available from wells on and adjacent to 

the Amsted property. This data has been used to produce the contour maps 

included in Appendix H. Groundwater gradients, velocity, and approximate flow 

bearing have been calculated and measured from these contour maps. This data is 

included on Table 4-4. A sample calculation of average linear groundwater velocity 

is included below. 

k dh 160 V = - - = -- • 0.0034 = 1.49 f68t/dayll) 
n di 0.365 

where: 

k = hydraulic conductivity = 160 feet/day1n1 

n = average porosity = 36.5 percent111 

.!1h = slope of hydraulic grade line = 0.0034 
di 
V = average linear groundwater velocity 

Notes: 

(i) Calculation of maximum average groundwater velocity. 

(ii) Remedial Investigation Report, Appendix GW - Groundwater 

Investigation Report. Kennedy/Jenks Consultants. 1992. 

Figure 4 (Appendix H) shows the theoretical dissolved plume contaminant projec

tion. Two of the potential plumes are shown projected in line with the two extreme 

flow directions measure from the contour maps. In reality, a plume originating from 

a source covering the area of contaminated soil shown in contact with the water 

table on Figure 4 would likely have a greater lateral spread than shown on this 

figure. From Figure 4 it is apparent that a contaminant plume in the direction of 

any of the flow bearings would likely intersect one or more of the surrounding 
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Monitoring 
Month 

October 1982 

November 1982 

August 1989 

September 1989 

January 1990 

April 1991 

May 1991 

June 1991 

July 1991 

8 August 1991 

23 August 1991 

September 1991 

October 1991 

November 1991 

December 1991 

January 1992 

February 1992 

13 March 1992 

30 March 1992 

Note: 

TABLE 4-4 

GROUNDWATER PARAMETERS 

Approximate 
Gradient1"1 ( !~) Flow Bearing 

N 50° W 0.0022 

s 80° w 0.0016 

N 78° W 0.0005 

N 53° W 0.0007 

s 61° w 0.0030 

N 69° E 0.0034 

s 53° w 0.0022 

s 52° w 0.0022 

S46° w 0.0014 

s 53° w 0.0008 

N 10° E or S 73° W 0.0010 

N 41 ° E or S 66° W 0.0006 

N 30° W 0.0022 

N48° W 0.0016 

N 44° E or S 54° W 0.0011 or 0.0023 

s 50° w 0.0011 

s 47° w 0.0028 

s 44° w 0.0020 

S48° W 0.0014 

Average Linear 
Groundwater 
Velocity (VJ 
(feet/day) 

0.96 

0.70 

0.22 

0.31 

1.32 

1.49 

0.96 

0.96 

0.61 

0.35 

0.44 

0.26 

0.96 

0.70 

0.48 or 1.01 

0.48 

1.23 

0.88 

0.61 

(a) Gradients measured from contour maps. Kennedy/Jenks Consultants' 
Work Plan. Well Installation and Monitoring, Former Griffin Wheel Brass 
Foundry, Tacoma, Washington prepared for Amsted Industries dated 
February 1992 and recent data . 
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wells. Variation in flow direction will also spread the contaminant plume. 

However, recent sampling has not detected a dissolved contaminant plume. 

Section 4. 1.4. 1 Regional Groundwater System, and Section 4. 1.4.2 Local 

Groundwater System from Kennedy/Jenks Consultants' 1992 Groundwater 

Investigation Report, conducted as part of the South Tacoma Field Remedial 

Investigation are included in Appendix I. These sections of the report and 

accompanying figures present background on the regional and local groundwater 

system. Of particular importance are seasonal fluctuation of the water table, 

impact of the City of Tacoma production wells, and a description of geologic units 

at the site. 

4.6 NATURE AND EXTENT OF PETROLEUM HYDROCARBONS IN THE 
SUBSURFACE 

Petroleum product found in the subsurface at MW-2 appears to be the result of a 

release associated with the USTs near this location. One of the considerations prior 

to this phase of work started was that the product in the subsurface may have 

been the result of activities on the adjacent industrial property. Since product-free 

wells surround the former UST location at the former Griffin Wheel Brass Foundry, 

and soils above the water table in the vicinity of the former USTs contain product, 

it is unlikely that there is any other source possible than operations at the former 

Griffin Wheel Brass Foundry. 

This product is similar to commercially available HFO. The standards for 

composition of HFO have been revised in the past, and the current standard for 

HFO is listed in the above-mentioned report. Grades 5 and 6 HFO are frequently 

referred to as Bunker B and Bunker C. The HFO used at the former Griffin Wheel 

Brass Foundry was called Bunker C. However, the viscosity of the product 

collected from MW-2 falls between the viscosity Grades 5 and 6 HFO. The product 

can generally be described as a very immiscible mixture, the constituents of which 
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exhibit low water solubility. This results in separate liquid phases (i.e., product/ 

water). 

The viscosity of the product was measured by Herguth Laboratories in June 1991 

from a sample collected from MW-2. The viscosity was reported as 1699 

Redwood. Research has shown that viscous residual product in excess of 25 

percent of the soil pore volume may be trapped due to forces attributed to 

interfacial tension between the organic and water phases (Payatakes 1982). This 

residual saturation is left behind as the product moves down toward the water 

table. 

The product's relative density at 15°C was 0.9672. Liquids lighter than water tend 

to spread laterally when they encounter the capillary fringe and the water table. As 

a result of the water table elevation fluctuations in response to seasonal recharge 

and the possible influence of local pumping wells, the zone potentially exposed to 

free product may extend over the entire range of such fluctuations. Such "coating" 

of the water table fluctuation zone is indicated by conditions observed in wells 

NMW-9, NW-2, and NMW-13. The distribution of product in this zone may be 

highly variable, ranging from residual amounts to fully saturated lenses. Much of 

the product may be redistributed with each cycle of the water table. The soil 

matrices within the two stratigraphic sequences identified on the boring logs and 

shown in the geologic cross sections (Figures 2 and 3, Appendix Bl are not 

homogeneous. Therefore, the geometric distribution of the contaminant zone is 

probably much more complex than presented in our geologic cross sections. The 

concentration of HFO within the area of contamination shown on the figures in 

Appendix B probably range from near saturated soil at the water table in a small 

area below the point of release to undetectable at the estimated boundary of the 

HFO-contaminated soils. 

A petroleum product sample was collected in January 1992 from monitoring well 

MW-2. The petroleum product sample was analyzed for VOCs, metals, pesticides/ 

PCBs, BNAs, and PAHs using SW-846 and the CLP methods as presented in the 
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Work Plan. The analytical results are presented in Appendix D and summarized in 

Table 4-1. 

Four soil samples were collected from borings for wells NMW-9, NMW-10, 

NMW-13, and NMW-14. These samples were from depths of 23, 27, 29.5, and 

39.0 feet BGS, respectively. The samples from borings NMW-9, NMW-10, and 

NMW-13 were analyzed for voes, BNAs, TPH, and metals. The sample from 

boring NMW-14 was analyzed for voes and BNAs only, as previously discussed in 

Section 2.5. The analytical results are presented in Appendix E and are summarized 

in Table 4-2. Results of these analyses indicate contaminants typically associated 

with HFO and adequately characterize the extent of contamination, as described in 

Appendix B. 
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5.0 REVIEW OF ALTERNATIVE REMEDIAL RESPONSES 

Six alternatives were selected and screened to evaluate their potential for 

implementation as response actions to clean up, contain, or monitor HFO in the 

subsurface. This section describes the alternatives and presents some consider

ations with respect to their implementation and effectiveness that can be used to 

judge their overall potential benefits. 

The screening for potential cleanup alternatives included evaluation of technical 

effectiveness, ability to be implemented, and cost. Primary emphasis is given to 

effectiveness and the ability to be implemented. 

The decision to investigate further is based on two factors: 

• Demonstrated success of the technology or similar technologies. 

• Site conditions that influence the use of the technology. 

Cost estimates for each of the alternatives are presented at the end of this section. 

These costs are preliminary order magnitude estimates and are intended to present 

relative costs of one technology to another. Since the technical effectiveness of 

several of the alternatives are unknown, the costs assume that remediation can be 

successfully accomplished within a reasonable time frame. Actual costs to accom

plish remediation may vary significantly from those presented herein. 

5.1 MONITORING 

Description: Periodic (i.e., quarterly) groundwater monitoring at wells surrounding 

the hydrocarbon product zone would be used to detect floating product and 
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dissolved constituent migration at the Amsted property boundary. Periodic (i.e., 

quarterly) measurements would be made to determine the presence or absence of 

floating product in wells MW-2, NMW-9, and NMW-13. Verification that dissolved 

constituents are not migrating from the Amsted property and contaminating the 

aquifer would be made by periodic sampling and laboratory analysis of groundwater 

samples from wells surrounding the former UST location. Any product accumulat

ing in the wells would be removed, if feasible, from the well after its thickness is 

measured. 

Technical Effectiveness: Periodic monitoring for the presence of HFO floating on 

the groundwater would provide a means of monitoring whether appreciable HFO 

quantities are being released from the soil. Collection and analysis of groundwater 

samples from wells surrounding the former UST location would provide a reason

able early warning mechanism to detect dissolved HFO constituents which indicate 

increased solubilization and/or movement of such compounds and can trigger a 

response action. 

Technical Ability to be Implemented: Monitoring and testing can be easily 

implemented. 

~: $40,000 (first year - see cost estimate at end of section). 

investigate Further: Yes. 

Justification: Based on the available groundwater monitoring data, the area 

affected by this product release is isolated, and beneficial uses of groundwater do 

not appear to be threatened. 
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5,2 PUMP AND TREAT 

Description: One or more recovery wells installed through the floating product zone 

would be used to remove product from the subsurface. Two wells that could be 

used for recovery were constructed as part of preceding investigations. The 

designs used for these wells were chosen to facilitate their use for the collection of 

HFO. Pumping of either HFO only, or water and HFO, would be initiated. 

Water/HFO separation would be achieved in aboveground vessels. Water would be 

treated and discharged to the sanitary sewer or reinjected into the ground. HFO 

would be collected for offsite disposal. [Displacement of contaminants from the 

soil pore space by steam injection may be combined with pumping (Section 5.6 -

Steam Injection and Steam Extraction)). 

Technical Effectiveness: Various pumping systems and treatment technologies that 

involve using wells to remove the HFO from the subsurface were originally regarded 

as feasible for the former UST location at the Amsted property. NMW-13, the 6-

inch diameter recovery well, was installed and then periodically pumped or bailed 

and observed to evaluate the feasibility of this technology. The recharge rate of 

product into a well after product removal and the thickness of the floating product 

in the well after nearly steady-state conditions are reached on the recharge cycle, 

are indicators of how successful the use of a particular well will be for product 

recovery. Over a month after initially attempting to bail product from monitoring 

well NMW-13, a recoverable quantity of product still had not collected inside the 

well. It is apparent from these findings that the use of a recovery system that 

pumps water and HFO, or HFO only, at low rates is not feasible at this site • 

Creating a cone of depression in the water table to induce product to flow toward 

the recovery well is not practical. The HFO is extremely viscous and would only be 

induced to move (at an effective rate) in response to a very steep hydraulic 

gradient. Given the hydraulic conductivity of the sediments comprising the upper

most saturated zone beneath the product layer, the groundwater pumping rate that 

would be required to induce a cone of depression sufficiently steep to induce 
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product flow to the recovery well would be excessive. This conclusion was 

reached after calculating HFO flow velocity, using data from pumping tests 

conducted in December 1991, along with the laboratory data from the sample of 

HFO collected from monitoring well MW-2 in May 1991. Two pumping tests were 

conducted during the STF project on wells NMW-3 and NMW-4. The pumping tests 

were run for 50 and 48 hours each. The pumping rate for both tests was 60 gpm. 

Drawdown measurements for the pumping wells and the observation wells were 

recorded. The measurements selected for use in the theoretical product recovery 

calculation were from the end of the pumping test, when drawdown was greatest. 

Assuming a constant slope of the water table surface between the pumping wells 

and the observation well, a hydraulic gradient of 0.151 was created during the first 

test, and a hydraulic gradient of 0.1755 was created during the second test. 

Equations derived from Darcy's Law were used in the theoretical product recovery 

calculation, and the hydraulic gradients given above were used to calculate the 

product movement rate that would be induced by groundwater pumping at these 

rates. The kinematic viscosity reported in the laboratory analysis of the HFO 

sample collected from MW-2 was used in the equation. Factors for hydraulic 

conductivity and porosity were selected. based on the known soil types and were 

used in the calculation. The results of this calculation indicate that with the 

gradient created by pumping at a rate of 60 gpm, HFO will move about 24 feet per 

year. At a pumping rate of 60 gpm, over a one-year period, the volume of water 

pumped would be approximately 31.5 million gallons. 

The type of estimate presented above is imprecise because the assumptions made 

oversimplify the actual conditions in the subsurface. However, this estimate shows 

that creating a cone of depression adequate to induce HFO to flow is not a practical 

product recovery method. In addition, creating a deep cone of depression may 

permit product to be "smeared" onto sediments deeper in the saturated zone. Such 

smearing can decrease the volume of recoverable product and potentially adversely 

affect groundwater quality . 
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Technical Abjlity to Implement: Two logistical problems that would be encountered 

in implementation of this technology are discussed below. 

The first problem is disposing of water separated from the HFO or water pumped to 

create a cone of depression. 

Options generally considered for water disposal are: 

• Discharge to a sanitary sewer 

• Reinjection 

• Collection, offsite transportation, and disposal 

• Discharge to surface water under a National Pollutant Discharge Elimination 

System (NPDES) permit. 

All four options have been successfully used at other sites. Disposal in a sanitary 

s&wer initially appears best because of the relatively short distance from the wells 

to the sanitary sewer on the west side of the property. However, the results of 

recent inquiries to the City of Tacoma Department of Public Works concerning 

disposal of water from subsurface recovery operations into the sanitary sewer 

system have not been favorable. At the least, the review and approval process will 

be lengthy. Therefore, the cost estimate for this remedial response and all others 

presented use offsite water disposal. Reinjection or discharge to surface water, 

although appearing technically feasible, may require extensive monitoring and 

obtaining permits may be difficult. Transportation and disposal costs for offsite 

disposal would have a much higher unit cost than the other two methods. 

The second problem is that electrical power is not available on the property and will 

require reinstallation. Electrical power lines that in the past provided power to the 

foundry were removed or not maintained and are no longer in service. Electrical 
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power is provided to adjacent businesses, and the old poles may be reused to 

reestablish power from lines that serve the adjacent businesses. 

,C,Qg: $534,000 (see cost estimate at end of section). 

Investigate Further: No. 

Justjfjcatjon: The thin layer of product in the vicinity of MW-2 is not amenable to 

removal by automated skimming (low-rate pumping) systems. These systems will 

not draw HFO into the wells. Anticipated groundwater pumping rates required to 

produce adequate drawdown to induce product flow to recovery wells are high. 

Large volumes of water would be removed from the groundwater system and 

would not likely be replaced. The potential risks to human health and the environ

ment posed by the type and quantity of floating hydrocarbon product on the water 

table do not justify removing large quantities of water to effect minimal product 

recovery. 

5.3 BIOREMEDIATION 

Descriptjon: Bioremediation refers to the bio-oxidation or other biotransformation of 

organic matter by microorganisms (EPA 1988e). Bioremediation involves 

introducing bacteria or relying on native bacteria to decompose the hydrocarbon 

product. The rate at which the bacteria decompose the product is dependent on 

the availability of oxygen and nutrients. Soil bioremediation can occur aboveground 

as well as in situ, although aboveground treatment is the more common treatment 

method (Kaufman 1989). In the aboveground method, soil is placed on a pad in 

lifts of 1 to 3 feet. A water delivery system typically is used to moisten the soil, 

and microorganisms and/or nutrients are added, if necessary. The soil is tilled 

regularly to mix the microorganisms, nutrients, and water to promote efficient 

contaminant degradation. 
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In situ bioremediation is commonly used to concurrently treat contaminated soil and 

groundwater. The inoculum and nutrients (aqueous mix) are delivered to the 

subsurface via injection or infiltration galleries and percolate through the vadose 

zone to the water table, coating contaminated soil as the mix moves through the 

subsurface. The groundwater is then recovered via extraction wells, pumped to the 

surface, and treated in aboveground bioreactors and/or activated carbon. The 

treated water is then reinjected or discharged (Kaufman 1989). 

Technical Effectjveness: Bioremediation is a proven technology for a variety of 

contaminants including petroleum hydrocarbons; however, its potential effective

ness in remediating in situ soil zones saturated by heavy hydrocarbon mixtures is 

expected to be very limited. 

Technical Ability to be Implemented: In situ bioremediation does not appear 

advantageous due to the conditions in the subsurface and the type of hydrocarbon 

product released. Some of the problems and conditions that limit the potential 

usefulness of in situ bioremediation at the Amsted site are listed below. 

• The depth of HF0 from the surface (over 30 feet) as well as the highly 

viscous nature of the product reduce the possibility of a controlled intro

duction and verifiable distribution of bacteria, oxygen, and nutrients into 

the HFO saturated zone. 

• Nutrient solution may leach into the groundwater and pose a contamination 

threat to that media. 

• The process would be slow and probably require a significant number of 

new borings to inject nutrients and supply oxygen. 

• Achieving hydraulic control of subsurface water may require pumping large 

quantities of water (Section 5.2 - Pump and Treat). 
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• There is no guarantee that the method would be effective, and another 

solution (another technology) may be required to complete the remedial 

action objectives. 

~: $923,000 (see cost estimate at end of section). 

Investigate further: No. 

Justification: In situ bioremediation may not be effective with high-viscosity 

product in soil except where concentrations of the product are low enough to allow 

penetration and contact of the bacteria and nutrients with the product. Introduction 

of bacteria and nutrients into the saturated product zone is expected to be difficult. 

Controlling the migration of groundwater containing mobilized hydrocarbons and 

nutrients in the subsurface would be difficult and could lead to the contamination of 

surrounding sites. 

5.4 EXCAVATION 

Description: Excavation involves the use of mechanical equipment to remove 

contaminated soil for offsite disposal. The equipment may include tracked back

hoes, front-end loaders, clam shells, and dump trucks. 

Technical Effectiveness: Backhoes and clam shells are suitable for excavating soil 

from the site . 

Technical Ability to be Implemented: Three significant problems would be 

encountered using excavation as a means of remediating HFO-contaminated soils. 

First, surface soils in the former UST area contain elevated levels of lead and other 

metals. This contaminated soil is being addressed under the ongoing STF project. 

At this time, the findings of the STF Remedial Investigation/Feasibility Study (RI/FS) 

with respect to soil containing metals in this area are not available for review and 
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incorporation into this review of technologies. If excavation was to be considered 

as a viable response to the HFO contamination, integration of the remedial action 

for metals-contaminated soils at Amsted developed during the STF RI/FS, with an 

excavation remedial response to the HFO release, would appear to be logical due to 

the low migratory potential associated with the HFO. Two possible scenarios are 
presented below. 

• Surface soils containing elevated concentrations of metals could be 

excavated and stockpiled. Uncontaminated soil below the surface soil and 

above the zone of petroleum-contaminated soil could be excavated and 

stockpiled separately. HFO-contaminated soil could be excavated and 

replaced with clean imported fill. The uncontaminated soil could be put 

back in place and the surface soil containing elevated levels of metals 

would also be put back in place. Areas of the Amsted property with 

surface soil containing elevated metals concentrations might then be 

capped with a low-permeability cover. 

• The soils containing elevated levels of metals would be excavated and 

stockpiled for offsite disposal, or they would be immediately trucked to a 

disposal facility. Immediate disposal would reduce the number of times the 

soil requires special handling. 

The second significant technical problem is performing controlled excavation work 

to depths in excess of 30 feet BGS. The following considerations are important if 

excavation were to be performed. 

• The soil zone containing appreciable concentrations of HFO is as much as 

10 or 12 feet thick (vertically) near the point of release. The bottom of this 

zone is at, or slightly below, the lowest recorded water table level. An 

excavation to remove soils would encounter the water table. Product 

floating on the groundwater surface is likely to occur directly below or 

close to its point of release. Therefore, product and groundwater would 
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have to be pumped from the excavation for disposal. A plan for placing, 

moving, and removing the recovery and excavation equipment would be 

required. 

• Excavation is limited to approximately 20 feet because of the requirement 

of 1 :1 (vertical:horizontal) side slopes. A hydraulic excavator can excavate 

more than 20 feet BGS by digging a bench to work from, and then moving 

down to the bench. This, however, requires a significantly larger 

excavation • 

• Installation of sheet piles and excavation with a clam shell bucket could be 

used instead of excavating with a hydraulic excavator. Sheet piles would 

be driven to form a continuous wall around the area of contamination and 

then braced horizontally at several levels. This method minimizes the area 

and volume of soil removal, but is slower than excavating with a hydraulic 

excavator. Installation and bracing of sheet piles would also add consider

able cost to the operation. 

The third significant technical problem is in performing the work with methods that 

pose less threat to site workers than the risks associated with other actions. 

Excavation and cleanup activities at the depths required to remove the HFO at this 

property require construction using large heavy machinery, and methods or 

equipment to reduce the possibility of slope failures. The risks associated with this 

type of construction work are probably far greater than for the potential risks from 

chemical exposure. 

~: $3,197,000 (see cost estimate at end of section). The cost estimate is 

based on offsite disposal of lead, petroleum contaminated soil, and water from 

excavation activities. The method employing sheet piling was selected for the 

estimate because it requires less disturbance of lead contaminated soils at the 

surface and can probably be implemented without impacting adjacent property. 
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Investigate further: No. 

Justificatjon: While excavation equipment is well-suited to removing contaminated 

soil for offsite disposal or aboveground treatment, and soils containing HFO could 

be completely removed, there are significant economical and technical concerns 

related to this approach, as discussed above. 

The excavation cost to remove the HFO-contaminated soil would be very high 

because of the depth of the contaminated zone and other site constraints. The cost 

and short-term risks to site workers incurred from excavation would be excessive 

when compared to the benefits derived . 

5.5 CUTOFF 

Descriotjon: A cutoff is a vertical wall of relatively impermeable material that 

surrounds the floating product. The wall extends vertically below and above the 

water table, beyond the limits of the water table seasonal fluctuation. A cutoff is 

constructed of earth, steel sheet piling, concrete, curtain of grout, cement/bentonite 

slurry, or a combination of these materials. The materials of construction and their 

thickness are selected for their low permeability and non-reactive characteristics, 

and are designed to impede the horizontal movement of product and/or 

groundwater. The installation procedures vary with the materials selected, but 

commonly include drilling with an auger and pumping a slurry through the auger or 

a tremie pipe. Steel interlocking sheet piles are often driven without the use of 

grouts or they may be driven down through a grout curtain. Grout curtains are 

often softer than the surrounding formation and are free of rocks and boulders. 

The problems involving surface soil containing elevated levels of metals discussed 

in Section 5.4 - Excavation, are also applicable to this technology . 
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Technical Effectiveness: Cutoffs have low permeability and would inhibit floating 

product or dissolved constituents from moving horizontally. Because of the remote 

method of grout placement, however, it may not be possible to ensure the hydraulic 

integrity of a grout curtain. 

Technical Abj(ity to be Implemented: Cutoffs have been used successfully in many 

applications for containment of contaminants and groundwater. The depth required 

for installation is in excess of 35 feet. Technical problems may include control of 

heaving sands and maintaining precise control of the auger position to construct a 

curtain that completely covers the vertical plane to be sealed. 

~: $1,973,000 (see cost estimate at end of section). 

Investigate Further: No. 

Justification: Containment using a cutoff technology is difficult to achieve at the 

required depth, and the effectiveness cannot be guaranteed. While cutoffs have 

been demonstrated to be effective in reducing the horizontal movement of 

contaminated groundwater, some of the same risks (e.g., worker exposure, etc.) 

associated with excavation would be apparent with this alternative. In addition, 

groundwater sampling results and the potential for migration of HFO in soil does not . 

appear to warrant the use of a cutoff to address the contamination. 

5.6 STEAM INJECTION AND STEAM EXTRACTION 

Steam Injection Description: Steam injection has been used successfully for many 

years to enhance the recovery of petroleum from depleted oil and gas fields. The 

technology involves the introduction of steam under pressure into the target 

geologic formation, and the extraction of the petroleum product that is mobilized (in 

response to the steam injection) at a withdrawal weil(s). Mobility of the petroleum 

product left at residual saturation in the porous geologic media is increased in 
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response to heating and, to some extent, physical displacement by water. The 

mobilized product moves in response to thermal and pressure gradients to the point 

of extraction. In this case, mobilized petroleum product would migrate both 

vertically (to the water table) and horizontally and would be extracted in 

conjunction with groundwater pumping. Application of the technology for ground

water cleanups is somewhat rare, and use of steam injection at the Amsted 

property would be regarded as experimental. 

Steam Stripping Description: Two counter-rotating hollow-stem auger drills inject 

steam and air into contaminated soil to depths of up to 30 feet BGS. The soil 

temperature rises, causing the vapor pressure of the volatile organic contaminants 

to increase. The injected air and steam carry the contaminants to the surface and 

transport them to a condenser that liquifies the vapors. A distillation system 

separates volatile organic contaminants from the water. The water is then filtered 

through activated carbon and used again in the steam process. Activated carbon is 

also used for collecting the volatile organic vapors. 

· Technical Effectiveness: Steam injection and steam stripping are innovative 

technologies. Details regarding technical effectiveness were not available. 

ilml!lical Ability to be Implemented. The technical implementation of this remedial 

method is impacted by soil permeability, moisture content, and organic content. 

Testing would be required to determine whether steam extraction can be success

fully implemented at the site. 

,C.o,st: $3,243,000 (see cost estimate at end of section) . 

Investigate Further: No. 

Justification: These innovative process options lack adequate performance records 

to accurately judge their potential effectiveness. 
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5.7 CONCLUSION 

The remedial action that provides appropriate protsction for human health and the 

environment given existing site conditions appears to be groundwater monitoring. 

This response action was selected for the following reasons . 

• Laboratory analyses indicate that concentrations of groundwater 

contaminants are below drinking water standards throughout the site, 

including wells directly impacted by HFO. Therefore, the threat to human 

health appears minimal. 

• Floating HFO was not detected on the water table although globules of 

HFO were present in a few of the wells. Pumping alone will not remove 

the HFO trapped in the soil. 

• Site conditions would limit the effectiveness of bioremediation, steam 

injection, and steam extraction. These technologies have not been well 

demonstrated and may have potential risks that exceed the risks of a no

action alternative. 

• The costs for excavation of the HFO-contaminated soil are estimated to be 

very excessive compared to the benefit derived from a removal action. 

If the HFO or its constituents become mobile and have the potential to migrate 

offsite, then the technologies presented in this section should be reexamined. 

Periodic groundwater sampling and analysis of selected samples should provide 

adequate information for determining the need for future remedial action. 
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Quarterly Monitoring (1 year) 

Labor (9 wall a) 
Sampling Vahlclo 
Ml BO, Supplies 
Drums 
Water Dlapoaal 

PRELIMINARY COST ESTIMATE 
MONITORING 

128 HR 
DAY 
EA $200 $800 

18 EA $45 $810 
14 LS 

$65 
$625 

Wall Pump■ & Tubing 7 EA $1,260 

Laboratory Taatlng 
TPH, PNA 
Walla NMW-8, NMW-9, NMW-10 

NMW-11, NMW-12, NMW-13 
NMW-14, Duplicate, Blank 

Monthly Raportlng & Data Management 

40 EA 

Lab Data 24 HR 
(4 Report,@ 6 Hr/Report) 

Water Table Contour Map 
(4 Mapa@ 3 Hr/Map) 
Computer Fees 
Word Proceaalng 

SUBTOTAL 

12 EA 

12 HR 
10 HR 

Washington State Salas Tax 7.8% 

ENGINEER'S ESTIMATE 

$220 

$83 

$65 

$20 
$45 

SS,320 
$5,000 

$1,000 
$8,820 

$8,800 

$1,992 

$760 

$240 
$450 

$2,886 
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$5,000 

$800 
$810 

$1,000 
$8,820 

$8,800 
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$2,886 
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Sile Work 
Containment Berm 
Containment Excavation 
Backfill Sand 

Special Conatruclion 
Product Holding Drums 
Oil/Waler Seperalor 
Waler Holding Tank 
Well Drilling 
Equipment Building 

Mechanical 
Exposed Piping & Valves 
Pumps & Contro!s 
Compressor 

Electrical lnalrumenlalion 
Power Drop w/350' Overhead 
Sile Electrical 
Control Panel 

Construction Oversight 

SUBTOTAL 

Bond & Insurance 
Moblllzolion 
Overhead & Prolil 
Contractors Contingency 
Field Administration 
Health & Safety Premium 

PRELIMINARY COST ESTIMATE 
PUMP&TREAT 

2,000 SQFT $0.75 $1,500 
148 CY $5,75 
37 CY $12 $444 $12 

6 EA $50 $300 
EA 
EA $4,000 $4,000 $3,500 

144 SQFT $15 $2,180 $15 

LS $3,000 $3,000 $3,000 
4 EA $2,800 $10,400 

EA $3,500 $3,500 

LS 
LS 

1,0% 
3,0% 

10.0% 
5,0% 
1.0% 

25.0% 

CONSTRUCTION COST SUBTOTAL 

OTHER COSTS 

System Design 
System Operation 832 HA $27 
Waler Olapoaal (off-elle) 1,051,200 GAL $0.30 

SUBTOTAL 

Washington State Salee Tax 7,8% 

ENGINEER'S ESTIMATE 

$851 
$444 

$3,500 

$2,180 

$3,000 

$22,484 
$315,380 
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$851 
$BBB 

$300 
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$7,500 
$15,000 $15,000 

$4,320 

?a 
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$6,000 
$10,400 

$3,500 

IJi --., 
\ 

$14,500 $14,500 
$8,000 $8,000 
$3,500 $3,500 \ 

' 
$9,880 $8,880 

$98,000 

$980 $980 
$2,840 $2,840 :0 
$9,800 $9,800 
$4,800 $4,800 

$880 $880 
~ 

$24,500 $24,500 ,_. ... , 
$142,000 ----CJ 

$15,000 $15,000 CJ 
$22,464 

$315,360 

$495.000 

$38,610 

$534,000 
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PRELIMINARY COST ESTIMATE H :c 
-I> C 

BIOREMEDIATION -<ZO - n 
0-1 c::: 
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Hj'T1 
-!VIZ 
:c -I ,.,,z 

""'' 
OH 

. I C-IZ 
OH 

' '. nn-1 
C:::1"'1:C 
3:• H ,.,, VI 

:-'\ ZH 
-I -I.., 

1' Wall ln111llatlon ;o ,., H> 
Locale Utlllllaa LS 100,00 $100 $100 Vl3: 

Drilling 180 LF 15,00 $2,700 $2,700 
l'T1 ,..., 

lnatallatlon 20 HR 140.00 $2,800 $2,800 
Geologist 32 HR 82.00 $2,824 $2,824 n, PVC Pipe, Casing 180 LF 9.00 $1,820 $1,820 

..... , Drum,, Containers 12 EA 45.00 $540 $540 ;g i Eleclrlcal ) 

Power Drop & Service $14,500 $14,500 
.·, Conlrol Panel $2,500 $2,500 

Slit Eleclrlcal $4,000 $4,000 
, .. : Eleclrlclty 10,000 KWH 0.17 $1,700 $1,700 ·~ SUBTOTAL mQQQ ., 

Bond & Insurance 1.0% $330 \ Mobilization 3.0% $990 
Overhead & Profit 10.0% $3,300 
Conlraclora Contingency 5.0% $1,850 
Reid MmlnlatraUon $330 

\ 

OTHER COSTS Jj 
Bloremedlatlon Proce11 ~ Procell Development LS $15,000 $15,000 

Labor 500 HR eo.oo $48,000 $48,000 ,_,, 
Proce11 (4 GPM) 2,102,400 GAL 0.25 $525,800 $525,800 

Operation• & Malnlenance ....... 
Water supply 2,102,400 GAL 0.001 $2,102 $2,102 

CJ PumpO&M 1 LS 750.00 $750 $750 

-~( 
(% or malerlal coat) 

Sempllng CJ Groundwater Sampling 116 EA 600.00 $48,000 $48,000 
Dlapolli or Conlamlnalad Soll 12 EA 325,00 $3,900 $3,900 

: )I Sampling and Analysle Plan $5,000 $5,000 
Confirmatlonal Soll Sampling 30 EA $11,000 $11,000 r--11 

Engineering Sarvlcea 20.0% $141,470 $141,470 

CW' 
(% or SUblolal) 
Conatructlon Service, 15.0% $7,200 $7,200 
(% or Sublolal) . ., 
CONSTRUCTION COST SUBTOTAL m..QQQ 

/' 
Waahlnglon Stale Salt1 Tax 7.8% $68,768 $68,768 /-

·::.-.. >··:·:,:,::_·: :\(. ·>. :_·:: .: .... ··:<::(: i/><..::_ - . 'ENGINEER'S ESTIMATE · $9~,000 
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Sheet Piling 
Shoring ol Sheet Plilng 
(% ol Shoal PIiing) 

Concrete Demolition 
Floor 
Footing 
Saw Cut 

Excavation (35' Depth) 

BackHII- Haul (2 miles) 

Backml- Reuse 

SUBTOTAL 

Bond & Insurance 
Mobilization 
Overhead & Prolll 
Contractors Contingency 
Raid Administration 
Health & Salaty Premium 

PRELIMINARY COST ESTIMATE 
EXCAVATION 

243 TON $895 $217,754 
15.0% 

1,500 SOFT 
110 LF 

$378 

$2.96 
$9.19 

50 LF $16.00 

8,300 CY $6,30 

5,217 CY $7 $36,519 $4,00 

3,083 CY $4.88 

1.0% 
3,0% 

10,0% 
5.0% 
1,0% 

25.0% 

CONSTRUCTION COST SUBTOTAL 

OTHER COSTS 

Water Disposal & Treatment 240,000 GAL $0,35 
Pump Rental 

Soll Disposal 
Lead Contaminated 2,609 CY $515 
Oil Contaminated 2,609 CY $109 

Sampling & Analysis Plan 

Engineering Services 20.0% 
(% ol Total Cost) 
Construction Services 8,0% 
(% ol Construction Cost) 

SUBTOTAL 

Washington State Salee Tax 7.8% 

ENGINEER'S ESTIMATE 

$91,967 

$4,440 
$1,011 

$800 

$52,290 

$20,888 

$15,045 

$4,870 
$14,610 
$48,700 
$24,350 
$4,870 

$121,750 

$84,000 
$2,000 

$1,343,635 
$284,381 

$5,000 

$485,003 

$56,480 
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$309,721 
$46,458 

$4,440 
$1,011 

$800 

$52,290 

$57,387 

$15,045 

$487,000 

$4,870 
$14,610 
$48,700 
$24,350 
$4,670 

$121,750 

$706.000 

$84,000 
$2,000 

$1,343,635 
$284,381 

$5,000 

$485,003 

$56,480 

$2,966,000 

$231,348 

$3,197.000 
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...., 
Concrete Demolition 

Floor 
Fooling 
Saw Cul 

Excavation 
(Load Conlamlnalod) 

SOIi Hauling and Disposal 

FIii & Place Comonl 

Backfill W/lmport Fill 

Sheol Piling 

SUBTOTAL 

Bond & Insurance 
Moblllzallon 
overhead & Pron1 
Contractors Contingency 
Field AdmlnlBlrallon 
Heallh & Safely Premium 

"' 

PRELIMINARY COST ESTIMATE 
CUTOFF 

1,500 SQFT $2,98 
110 LF $9,19 
50 LF $18.00 

1,422 CY $1,57 

1,422 CY $515 

5,520 FT $12 $88,240 $20 

1,422 CY $7 $9,954 $4 

243 TON $715 $173,960 $153 

1.0% 
3.0% 

10.0% 
5.0% 
1.0% 

25,0% 

',, 

CONSTRUCTION COST SUBTOTAL 

OTHER COSTS 

Sampling & Analysis Plan 

Engineering Services 
(% of Total COBI) 

SUBTOTAL 

Washlnglon Stale Salos Tax 

ENGINEER'S ESTIMATE 

10.0% 

7,8% 

$4,440 
$1,011 

$800 

$2,233 

$732,330 

$110,400 

$5,888 

$37,225 

$11,440 
$34,320 

$114,400 
$57,200 
$11,440 

$288,000 

$5,000 

$166,400 

$4,440 
$1,011 

$800 

$2,233 

$732,330 

$178,840 

$15,842 

$211,184 

$1,144,000 

$11,440 

$34,320 
$114,400 
$57,200 
$11,440 

$286,000 

$1,659.000 

$5,000 

$168,400 

$1,830.400 

$142,TTl 

$1,973.171 
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PRELIMINARY COST ESTIMATE 
.... :c 
-i>O 

STEAM INJECTION 
-<ZO 

n 
0-iC 
-.,:c:i: .... ,.., 

s 'DUSTRfES.;.>\.::::::~::::·,~-. ....:.: ,.:;.., .. · ... f:;,s: =~, -iV>Z 
:c -i 
rr,z 

o .... .- O-iZ 
0 .... 
nn-i ,., crr,:c 
3:• .... ,.., V> z,... 

""' -i -i..., 
I ;o 

i• i Site Work 
.... > 
V>3: 

Recovery trench construction 3,267 CY $4 $13,068 $13,068 
,.., 

Backfill wnmpon 2,133 CY $7 $14,931 $4 $8,532 $23,463 
Containment berm WIiiner $3,500 $3,500 r-a, PVC slotted recovery pipe 90 LF $12 $1.080 $8 $720 $1,800 

Blank casing 105 LF $10 $1,050 $10 $1,050 $2,100 

:-, Soll dlaposal 2,133 CY $515 $1,098,495 $1,098,495 ;g : (Lead Contaminated) 
i"i 

Special Conatructlon 

I"--: Oil/water Saperator EA $12,000 $12,000 

' Waler holding tank EA $4,000 $4,000 $3,500 $3,500 $7,500 

Equipment building 144 SOFT $15 $2,160 $15 $2,150 $4,320 kli Steam Injection well• 225 LF $20 $4,500 $40 $9,000 $13,500 

Boller $9,000 $9,000 

" Mechanical \ 
Expoaad piping valve, LS $6,000 $6,000 

Pumps & controls LS $3,000 $3,000 

Electrical Instrumentation \ Power drop w/350' overhead LS $14,500 $14,500 
,. & Service Entrance Panelboard 

Sile electrical LS $8,000 $6,000 

-~ Control panel LS $4,500 $4,500 

Water header LS $1,500 $1,500 

:0 SUBTOTAL $1,224,000 
_; 

~ Bond & Insurance 1.0% $12,240 $12,240 .. Moblllzatlon 3.0% $36,720 $38,720 

Overhead & Profit 10.0% $122,400 $122,400 _lti - Contractors Contingency 5.0% $61,200 $61,200 

Field Admlnlatratlon 1.0% $12,240 $12,240 

Health & Safety Premium 25.0% $306,000 $306,000 ----
CONSTRUCTION COST SUBTOTAL $2,999,000 CJ ,' 

0 
OTHER COSTS 

Syatem Dealgn LS $19,000 $18,000 

Operating Costa 1,080 HR $27 $29,160 $29,160 

Water Dlapoaal 259,200 GAL $0,30 sn,1e0 Sn.760 

SUBTOTAL $3,124,000 

Waahlngton State sale, Tax 7,8% $243,872 $243,672 

ENGINEER'S ESTIMATE $3,243,000 
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6.0 SUMMARY AND RECOMMENDED ACTION 

6.1 SUMMARY OF FINDINGS 

The extent of hydrocarbon contamination in the soil at the site appears to be 

generally defined. This contamination appears limited to a small portion of the 

Amsted property, and the free product appears to be relatively immobile. 

Recoverable concentrations of free-floating product on the water table using 

conventional technologies are not apparent. Seasonal fluctuations of the water 

table probably redistribute the product spatially within the soil profile. Horizontal or 

downgradient migration of the product along the water table, if occurring, is likely 

very slow. Laboratory analysis of water samples collected from the wells on the 

property has shown that dissolved contaminants in the groundwater were detected 

at levels below those established for drinking water or at area background 

concentrations. 

Initially, groundwater from seven surrounding wells, as well as well NMW-9 which 

is within the contaminated zone, was analyzed to assess the impact of the product 

release to groundwater. The impact appears to be minimal. An additional ground

water sample was recently collected from well NMW-13 and analyzed for VOCs, 

BNAs, PAHs, and TPHs. Again the laboratory results indicated the HFO in the 

subsurface has minimal impact on groundwater quality. 

Historic site operations that used Bunker C fuel were discontinued in 1980, and the 

USTs were removed in 1990. The source of the product has been removed. Soil 

directly below the point of release, but above the water table, could be acting as a 

source of product to groundwater. The boring for recovery well NMW-13 contained 

soils that were contaminated with product above the zone of water table 

fluctuation. NMW-13 is probably located very close to the product release point. 

However, since NMW-13 does not contain a measurable thickness of product, it is 
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Kennedy/Jenks Consultants 

unlikely that this soil is a continuing source of free product to the water table. 

Downgradient migration of HFO has probably reached a steady-state condition, with 

most of the HFO retained in the soil pore space. 

6.2 RECOMMENDED ACTION 

The extent of HFO in the subsurface at the former Griffin Wheel Brass Foundry 

appears to have been defined. Based on field investigations, laboratory analyses of 

samples, and review of potential response actions, the following are the 

conclusions of this investigation. 

• Effective recovery of any appreciable quantity of HFO found floating on the 

water table is either not possible using conventicnal technologies or could 

potentially spread more HFO into the saturated zone, thus increasing 

groundwater degradation. 

• Groundwater samples collected from monitoring wells surrounding the 

product release and the area known to contain HFO in the soil did not 

contain dissolved constituents above primary drinking water standards or 

area background concentrations. 

• Given existing site conditions, the effectiveness of in situ soil remediation 

technologies is uncertain since the technologies generally lack a 

performance record to help justify their effectiveness. 

• The excavation cost to remove the HFO-contaminated soil would be very 

high because of the depth of the contaminated zone and other site 

constraints. The cost and short-term risks to site workers incurred from 

excavation would be excessive when compared to the benefits derived. 
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Based on the foregoing conclusions, it appears that long-term monitoring of 

groundwater is the most appropriate action for the HFO contamination in soil and 

groundwater. 

A sampling, analysis, and reporting plan that addresses analytical parameters of 

concern, analytical methods, sampling frequencies, and reporting procedures should 

be developed. Based on the findings, a groundwater monitoring program that 

includes water sampling and analysis from wells NMW-8, NMW-10, NMW-11, 

NMW-12, and NMW-14 should be initiated as a means of detecting possible 

migration of dissolved petroleum constituents in the uppermost saturated zone. 

Wells NMW-9, NMW-13, and MW-2 should be monitored for the presence of 

floating product. Further study of potential cleanup methods, as discussed in 

Section 5.0, would be needed if there is movement of the product, changes in the 

site conditions, or activities that affect the product and the integrity of the water 

quality of the aquifer. Sampling frequencies should be selected based on both 

estimated groundwater velocities and the results of the prior monitoring events. 

The plan should also contain provisions for developing and selecting remediation 

technologies if water q.iality at the property boundary degrades below drinking 

water standards. 

The property boundary should be an appropriate part of compliance since Amsted 

anticipates the property will continue to be used for industrial use. Amsted could 

institute land use controls to guarantee future use as an industrial property. 
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Boring & Well Construction Log Kennedy/ Jenks Consultants 
IIIIRING LDCAT11lN AMSTED Boring/Well Nam• NMW-8 

DIUWNO CIJl'N<t LAYNE ENVIRONMENTAL SERVICES DIIWllKEVJN CROSS Project Name AMSTED 
DRWNO MCTIIIIII HOLLOW STEM AUGER DAU. en(S) SIZE: 4 1/4" I.D Project Number 916058.00 

-, 
ISOLATIOfll CASHC 

N.A. 
mow 10 rt 

El.tVAllON N«J DAMI 
' TOTAL D£Pnt 42.0 

111.AAK C.\9NG t' SCHEDULE 40 PVC mow 0.010 11.0"· DATt STNU'ED I DATt CCMPlCTtD 

PW(lRAT!l) CASING t' mow TO "· 03/09/1992 03/09/1992 
0.020" -SLOT SCH 40 PVC 17,0 42.0 INfflAL WATEll DEPTH (FT) 

sm: AHO nP£ 0, FWf'..!i.'8' COLORADO FROM 
14.Q TO "· 27.0 

SILICA SAND 42.0 LOGGEDBY 

SOI. ma, 
12.0

10 14.o"· 
SJR 

1/4" BENTONITE PELLETS SAMPUHO ME'THOOS I "Cl. COMPIE110N c:::J SUM' ACf.: HOUSING 

GROOT CEMENT/BENTONITE MIX ma, 0.0 10 12.0"· 2.5" 1,0, SPLIT SPN, • STAND PIP!; "· 
SAMPUS wru. uses 

n1'f: l(CXMJIT "fit DEPTH $.IIIUHO. 
CONSTIIIJC1l0M rNA LOG 

SAMPI£ OESCl\1PTION AND DRIWNO REMAAl<S 

(FtEl) fUOJ&ll) (F!ET, 

-~ if. 811Y 8AND wllll ;mtl 

r...~ I• black. mostly fine to coa~e sand. some silt 
r,;, J i~ and trno grovel, Plant fragment.. 

(i 1~ SM :;• :t 5 ~ s 0,6 9 5- NMW-BA-4.0 jl- 4 8 i: 7 
::i 1. ,; .. 

1J..' -- Pooiiy Wadod GRAVEL-- -- -- -- -
'<) 
~\ ) 
·~ 

%. 
. ' dark yellowish brown, mostly rcundod not 

16 ,: g ... 
fine grovel, some fine to medium aand, trace 

s 1.6 26 10- NNW-SA-9.0 ~· i- .1 - ,it 26 
.. 

i 
';f 
i-1. .. 

. ' increming sand 
8 

s 1.7 24 15- NMW-BA-14.0 '• - ,5 ,-
33 " .. 
32 ,, 

,, 

'::'' 
.. GP -

- ' .. 
= ' 

s 0~ 2 20- NMW-BA-19.0 . = ·:· - .1 ,_ dacreaaing 10nd 

50 
.. 

= .. 

= ', .. -
= ' --

'' 

11 -
= ,', s 0.8 33 25- NMW-BA-24.0 - .1 ,-

50 - '. 
= 

lncreoaing sand, moist, wet at 27 feet 

-s- -0.4- 50- NMW-BA-26.0 .sz.: = " .6 '' -=:=- .• 
= ·.• . Poorly a,adod 8AND 

,-5- -1.s- so- NMW-BA-27.0 - ,6 .... •.• 
: .... olive gray, mo1Uy medium sand. ftw tin• sand - ' ...... SP '• -- ',•· 
•' - ,' .... •,•. - ..... 

JO- - - - , ... ... 
•,• . .... •,· 

-r1•& ttll!• .... lllll,,,.,1.,..,....,, ... 

o .... :z: 
CV>O 
r,i -i .-- .... 
-i,.., n 
0 V,,.., 

V, .. 

-i :,:::n ,..,,-- .... ,..,.,, 
o> 
C: ::0 -i 
> :,::: 
,-- -i,.., .... :,::: 
-i > 0 
-<ZO 

n 
O-iC: 
-,,:,:::3: .... ,.., 
-iVlZ 
:,::: -i ,..,:z: 

o .... 
0-i :z: 
0 .... 
nn-i 
C:1"'1:i::: 
3• .... 
,.., V, 
z..., 
-i -i.,, 

::0 .... > 
v,3: ,,, 

7 
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Boring & Well Construction Log Kennedy/ Jenks Consultants 
Project Name _AM_s_T_E_o ___ _ ProJ1ct Number 91 sose.oo Borl119/W1II Nam• ~ 

TlPt imMRT "ii:sisl' DEPTH 
(F'!ETI -~Kl (FEET: """"°' 

s 1.5 50 J5- NMW-llA-34.0 

s 40- NMW-llA-39.0 

45-

50-

55-

60-

65-

70-

1111.1. 
C0NSlll)C!l0II 

. - . .. -

. - ,. 

:. = I' 

.• - . 
~ - •, 

... .... .......... ...... ,. .... .·. :::· 
•,• .. •,• .... . · ....... .. 
·,•,,•,• 

1.8 .... 

uses 
LOO 

.. ,:,·:· 
·.•.,•,• SP .... ,•,:.·:· 
,•,.•,• .... .. ,:::• ..... •,• .... 

- N,\ ... :::• 

~!~ >\\ 

-

-

-

-

-

-

SAll't!DDCIU'nDNNOOORI.UNO~ 

flowing 1ond1 Into ,ampler 

... 

L-

,_ 

,_ 

..... 

SHEET .2... OF .2... 

C:,H:Z: 
CU>O 
,.., --1 

r-H 
--IJTIC"l 
0 (/),.., 

(/) .. 
--1 
:c C"l 
,.., ..... H ,..,.,, 
o> 
c;,:,--1 
> :c 
r---lJTI 
H :c 
--1 ► 0 
-<:Z:O 

C"l 
O--IC 
-,,:c3: 

HJTI 
--!Ul:Z: 
:c --1 
JTl:Z: 

OH 
0--l:Z: 
OH 
C"lC"l--1 
C JTI :C 
3: • H ,.., (/) 
:Z:H 
--1--1"11 

;,:, 
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Boring & Well Construction Log Kennedy/ Jenks Consultants 
BORING LDCATI~ AMSTED Borlnt/W•II N■m• NMW-9 

IIIID.LING CCMPNtr LAYNE ENVIRONMENTAL SERVICES c,,U!R KEVIN CROSS ProJeot Name AMSTED 
DIII.LIIG t£T1<QI) HOLLOW STEM AUGER 011111. al(S) SIZE: 4 1/4" I.D ProJect Number 916058.00 

• I 
15Cl.ATIClt CASING 

NA '""" TO FT, 
D..EYATION /HJ DAt\.111 I TOTAL DEPTH 

45.0 
BUiie CASl<O 4" SCHEDULE 40 PVC '""" -3,0 TO 17.0 FT, OATt STARm> I DATE COWt.ETm 
P£llFORAl[D CASING FROM TO FT, OJ/10/1992 OJ/11/1992 

4• 0.020"-SLOT SCH 40 PVC 17.0 42.0 "'TIAL WATER DIPIH (FT) 

9Z£ ANO TYPE CF f1LTER PAC( '""" TO FT, 28,0 

10-20 COLORADO SILICA SAND 14.0 39.0 LOCOOlBY 

SEAL "'"" 12,0 TO 14.0 FT, 
SJR 

1/4" BENTONITE PELLETS SAMl'UNOMEIHCOS I ow. COMl'l£110H Cl SUM'Act HOUSINO 
CROUT CEMENT /BENTONITE MIX "'"" 0.0 10 12.0 FT. 2,5" I.D. SPUT SPN. • STNCJ PIP£ FT, 

SAMPl!S ow. uses 
Tri'£ - "Rfi'ST 0tJ'1H Slll'I.El«I. 

COHSTIIUCT10H OVA µntU.OC't 
LOO 

SAMPI.£ 0£SCRPTIOH 00 OIWJNO RtMARICI 

(F'Eill toms,1111 (Fm: 

~ 
,, 81ty CIRAVEL wt1tl -~-~•! 
~-

black. mostly fine gravel, some silt, little 
f; 
. (:, sand. Uetolllc fragments • 

'/ \~ t~ ,, GM 
2 ';.~ 

s 0.5 J 5- NMW-9A-4.0 ~ ~! - 1 -4 J.: r{ 3 
~ •.• ~·, 

~ -- - - Poaiir ;radod GRAVEL wllli und -- -- -.:, 

l ~ .. dark yellowish brown, mostly rounded fine 
I; ::1 

5 

~i 
~~ gravel, llttte fine to medium sand 

s 1.5 IJ 10- NMW-9A-9.0 r. - .s -15 
~ 

.. 
20 

I 
~), 

I 
.. 

. . . 
18 

s 1.8 38 15- NMW-9A-14,0 •, - .5 - darker In color, Increasing sand to coarse 
47 " .. GP 42 ... gravel 

•' 

'""=' 
.. 

- •' --- ... 
= : s 0.2 20 Nl,IW-9A-19.0 - ••. 1.4 50 20- ·- - moist -- .. 
--- •, .. --- strong petroleum odor, oily brawn coating -s 0.5 50 NMW-9A-2J.O - 20 ... . --

s 0.5 40 NMW-9A-24,0 = 15 . • ... POOfly ;radod SAND 
50 

25- - . - ·.• .. •.·. t-- .... olive gray, mostly medium sand, same fine s 0.5 50 NMW-9A-25.0 - .5 .·. :::• --
s 1.0 45 NMW-9A-28.0 - 10 •,• .. ·.·. oond, Slight pelrohnim odor, slight sheen. 

50 - ... .... : - .· •'••· SP 42 - • ... Trace gravel 
s 1.5 50 NMW-9A-27.0 ¥ 1 ··::•::·· 50 . - . 

50 . •'•· wot ot 2B fff~ slight sheen on wttOf = •,•, 
.. - : ··::•::·· -30- - - - : ,•,, '-

•,•, 
•'••··· 

. -

SH£ET .L. DI L 

i&I k ii ' •}(AJ~lftPW 4¥4 ... i _ ···,=---..... - ...... .,, 4 1r1t1•P,'lfl\Jr ·--'"""'···"'"•-... ~,R .... ,~ 

0>-<Z 
C::VlO 
l"I -t ,.. .... 
-t "'n 
0 Vl l"I 

Vl" 
-t 
:c n ,,,,.. .... 

l"l"Tl 
o:,,. 
c:: ;;o -t 
:,,. :c 
r- -t l"I .... :c 
-1:,,.0 
-<ZO 

n 
o-tc:: 
"Tl :c 3: .... ,,, 
-!VlZ 
:c -t 
ITIZ 

0>-< 
o-tz 
O>-< 
nn-t 
C::l"l:C 
3• .... 
l"I Vl 
Z>-< 
-t-t-n 
' ;;o .... ,,. 

Vl 3: 
l"I 
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Boring & Well Construction Log Kennedy/ Jenks Consultants 
i'roJtct N•m• _AM_STE_o ___ _ ProJect Number 916058.00 

Will. 
mt:-riiwf ~ 

()m)Wll!Alll) 

IMOIIID. CCNSl1IUCllON OVA ~ ~ ..... PU: DCICRIPTION N<D DIIIWHO ROIAIIICS 

s 1,0 

s 1,7 

s 1.8 

13 

50 

35 

50 

~ 
20 
27 
32 

40- NMW-9A-39,0 

. 45- NMW-9A-44.0 

so-

55-

60-

65-

70-

.II 14 J. HM 1i P:QA!ifb!l!ffltrlJ'f"I& 

. - :· .. -

. - ,, 
'· -
:. - .. 

... = ·,. 

..::. 

-

-

-

-

-

SP 

Riter pock la natural caved matarial from 

_ 39 feet to bottom 

few silt 

-

-

L... 

L... 

Slftrr .L 0, .L 

s¥rna~ft·4¥ttittf!rmreu:- 1ffi#H"MJ/l"l!t,!Jl).4!'!.iiJflrcn 0 I !~JIit} 
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-< Z 0 
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Boring & Well Construction Log Kennedy/ Jenks Consultants 
BORING L.OCAIIDN AMSTED Boring/Well N■m• NMW-10, 

JRWPCl COlf'I.HY LAYNE ENVIRONMENTAL SERVICES CM.IDIKEVIN CROSS ProJ■ot Name AMSTED 
IRWPCl IC/KID HOLLOW STEM AUGER 

OW; 111(S) SZE: 
4 1/4" 1.0 ProJeot Number 916058.00 

lsa.All0N CASING FRON TO FT, 
N.A. D.l:VAllON IHJ DAllJM I TOTAL DEPTH 

42.0 
BUJI< CASNO 2· SCHEDULE 40 PVC 

FROM 0,0 TO 16.0 FT. DATE STAIIT!D IOA'TE COlift£TED 

PERFORAlE> CASING FROM TO FT, 03/11/1992 03/12/1992 
2· 0.020" -SLOT SCH 40 PVC 16,0 42.0 .. ,nAL WAltR D<P1H (FT) 

S2E ..,., n,,,: CF R\18'-2.0CK COLORADO SILICA SANO 
FROII ro FT, 2M 

13.0 41.0 LOOGED BT 

"""' 11.Q TO 13.0 FT, 
SJR 

SEAi. 
1/4" BENTONITE PELLETS SAIIPUNQ l<ETHODS I 11£11. COIIPt£110ff C SURFACE HOUSlNO 

GROOT CEMENT /BENTONITE MIX FROII o,oTO 13,0 FT. 2.5" 1.0. spur SPN. - STAND PIPE FT, 

""""U!S wru. lJSCS 
1l1't -',issr C<l'l!< s.....!111 CX"'5'IIIUCTIOH OVA µnWl4"1 

LllG 
SAMPt.E CESCRIPnOH 00 CflllJNQ REMARKS 

(IIET) ....... , (Fm: 

-~ ~'. '• Illy GRAVEL with land 

t~ ~-· black, mosUy angular gravel, ntt1e sand, 
~ J , .. llttle sill, trace scrap metal, slag ,:, 

!· '• ·1 

~ ~' 
GM 

3 
~ -~j 4 5- NMW-tOA-4,0 2 ... s a.a 2 ~- -
t.1 ~' 2 ,;; 
,: ~t.: - -,_ 

Poorly IINldod GRAYEl.wttb ~ -- -- -.. .. 
'\', 4,:. 

~ :~ . '' dork yellowish brawn, mosUy rounded fine 

13 
ii '.~ 

gravel, nwo medium sand, trace slai; 
s 1.5 25 10- NMW-10A-9.0 

,~ ~- 10 ,-
24 

i ~: '. 28 

'' 

... 
:· trace coorss gravel 

11 ,, 

s 1.5 24 15- NMW-10A-14.0 '• - 3 ,-
25 .. 

'' 29 .:~:·· GP 
' - . . --- ,• 
. -- ... - : lncreaalng sand 

24 :· - "· -s 1,Z JS 20- NMW-10,\-19.0 . - ·- 5 ,--
50 - . ' --- •, . '= '. mostly flat gravel, moist 

s 1.0 28 NMW-10A-22.0 - 4 50 -- " -- ... -
11 -s 0.5 NMW-10A-24.0 - 5 50 - wot ot ~.5 r .. t 25- - - ,-

SZ..' - .. - -
-===-· -

s 1,0 28 NMW-10,\-28,0 - 1 •,•.,•.•. Po«ty gndod SAND 
50 - .. ..... 
15 •' - . ... 

dorl< yellowish brawn (soil ond pepper 
' - .... 

2.0 33 NMW-10A-27.0 10 .... •.• SP s 39 : - ' 
.... coloro11on), mostly· medium sand, little flne 

50 '• . •'•• ·,•, - ..... •,• sand, trace fines ,. -
:io- - - - ,••.·.:. ~ 

•,• . ..... •,• 

Sl<!IT.,l_OF .L .... ,...,..m,1£H?f'irtH ! II 

! 

!ffllftitt&KM e 
m •--Di 

0 .... Z 
C::: V>O ,.., -t 

r,... 
-t,.., n 
0 V,,.., 

V>" 
-t :c n ,..,r,... ,..,.,, 
o> 
c::::,::, -t 
:,:. ::,;: 
r-11"1 .... :c 
-t>O 
-<ZO 

n 
o-tc::: 
.,,::,::3: .... ,.., 
-tV>Z 
:c -t 
1"1% 

0 .... 
o-tz 
0 .... 
nn-t 
c:::,.., :c 
3:• .... 
,.., V> 
z .... 
-t -t.,, . :,::, .... :,:. 

v,3: ,.., 

~J ....__ ~· ._.-. 
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---11 
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Boring & Well Construction Log Kennedy/ Jenks Consultants 

s 

s 

Project N•m• _AM_S_TE_D ___ _ Project Number 916058.00 

5 
21 
o45 
50 
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35- NMW-lOA-34.0 

40- NMW-lOA-39,0 

45-

50-

55-
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· . .-.·:· 
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SAll,U: DC:llll'TION N«l 0IIWHO RDINIICS 
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Boring & Well Construction Log Kennedy/ Jenks Consultants 
BORINl LIIC.UUI< AMSTED 

IRIWNG CIIIIPN<t LAYNE ENVIRONMENTAL SERVICES 

IRllUNG HCTICIII HOLLOW STEM AUGER 

lsa.ATION CASIHC 
N.A, 

91.ANKCASIHQ 't' SCHEDULE 40 PVC 

PERFORATtO CASNO 2·, 0.020· -SLOT SCH 40 PVC 

SZE "'
11 

nPE OF "i'8'-~8' COLORADO SILICA SAND 

SEAL 1 / 4" BENTONITE PELLETS 

o,cur CEMENT /BENTONITE MIX 
SAMPt.tS 

TtP£ ~f "Rffis'f DEP'II< 
(ru'J) llmlll al (F'EET. 

3 
5-

s 0.5 5 
2 
3 

3 
10-

s 2.0 4 
5 
9 

11 
15-

s 2.0 22 
23 
34 

20-

s 0.5 9 

45 

J---,l---+.9c---l 25-

s 

s 

1.5 

2,0 

19 
25 
25 
19 
35 
34 
25 

30-

C Mfl1&0 !1 IMPIH: im!' 

NIAW-11A-5.0 

NIAW-11A-10,0 

NMW-1 lA-15,0 

NMW-1 lA-20.0 

NMW-11A-25,0 

NMW-1 lA-27.0 

.. 

WW. 
~ 

,, -

·-· 
--,. = ... 
- -
--

---- ·---

.. - . 

Borlng/WeU Name NMW-11 

IIAIU!R KEVIN CROSS ProJeot Name AMSTED 
IIAILLIJJT(S)SllE:

4 1/4" 1.0 ProJeot Number 916058.00 
FRIIII TD fT. 

El.£VATION AND OA1Ul I rorM. wTH 
42.0 

FRIIII -3.0To 17.0 fT. IIAlt STAll'IED 111AltCQl>l£Tm 
FRIIII TO fT. 03/13/1992 03/13/1992 

17.0 42.0 IN111AL WATDI IIE!'TH (Fl) 

FROM 14.0To 42.0 "· 
26.5 

l.0CCE) BY 

FRIIII 12.QTO 14.0 "· 
OCI. 

SAl6PUNC J.f;JHOOS I wru. COMPIE110N C SJRF'ACE HOUSING 
FRIIII O.OTO 12.0 rr. 2.5"' 1.0. Sl'UT SPN. - $Tolle ppt rr. 

OVA una.oc, ~ s.AMPt.E DCSCRIP110N AND CAWNO REMAAKS 

.3 
.. , ..... •.•, .... 

SP 

GP/ 
A•· 

: -:::• 
··::•::· SP 
: . :::• 
•,, .. •,• . ... 

I-

I-

Pocx1J graded SAND 

dant brown to black, contains debris 

lncludlng concrete. brk:k. and slag 

mostly medium to fine sand, light brown, few 

fines. moist 

Pcoii, gradacl GiiAV!Lwiiii eii"ii.l unc1 -- -

'---------Pocl1Jgradacl8AND 

lfght brown, mostly medium ta fine sand, few 

fines, molot 
•♦ ;·•:•:_ --r: ~~GMVEl.iiiiii'" ___ _ 

' , li;ht brown, moetty grave,, ,oms sand, moist 

<I • GW 

' ;!, 

l'ooriy graded iAND -- -- -- -

motlly medfurn to fine sand, few gravel, no 

sheen, wet 
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Boring & Well Construction Log Kennedy/Jenks Consultants 
Project Nam• _A_MSTE __ o ___ _ ProJeot Number 916058.00 Boring/Well Name ~ 

11111.EID. 

2 
35-

s 1,5 9 NMW-11 A-35.0 JO 
38 

2 
40-

s 2.0 9 NMW-11A-40.0 27 
35 

45-

50-

55-

60-

65-

70-

Will. 
00NSTiltJC!10H 
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(NA ~-

2.5 

uses 
UlC 

SP 

SANN: DDclll'Tial ANO Dll"-"O """""3 
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DING LIIC\TIIJi AMSTED Borlng/WeU N1n1• NMW-12 l-,-==---=,---------------r---------1 --------

1-llRIWNG--Cllll'-""_LA_Y_N_E_E NV_I R_O_N _M E_N_T A_L_S E_R_VI_C_E _s _+l)RJ:-::,-Ufll-=K EVl-.--::,N,c-C R_O_s_s_-t ProJeot Name _A_MS_TE_D ____ _ 

._DR1W--NG-l<TICID __ H_o_L_Lo_w_sTEM __ A_u_·G_ER _____ ....,OR1_LL_
11

_1(s>_-_._s·_o_.D_. ---t Project Number 916058.00 
LSQ.ATION ~ FROM TO n. 

1-_____ .,_N:.::.Aa:•----------------------t !UVATION Nfl DA!UII IIIJTAL 00'1!1 
42.0 

11.ANK CASlNC 2" SCHEDULE 4-0 PVC FIIOM -3.0 111 17.0 FT. DATE START!D I DATE COMP\£T'!I) 
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Pooiir pied GRAVELwiiii ..;;;- --
dark yellowish brown, mostJy rounded fine 

grovel, some medium sond 

few 1ilt 

7iiioiiy i,aded mo -- -- -- -
dark yellowish brown, mostly medium sand, 

few fine sond, traco 5ill, tnJce coarse 

grov1I, molal at 24 feel 

wet ct 27 fee~ lncroasing fine send 

0 ..... :z: 
C:VIO 
"' -I ......... 
-I"''"' 
0 VI"' 

VI" 
-i :c n ..,, ......... ..,,..,, 
.0:,. 
C: ;o -I 
:,. :c 
.-- -I"' ..... :c 
-i ► O -< :z: 0 

n 
O--IC: ..,, :c 3 ..... ..,, 
-iVl:Z: 
:c -I ..,,z 

01-< 
0--1:Z: 
01-< 
nn--1 
C:"' :c 
3:• ..... 
"' VI z1-< 
--1--1..,, 

;o ..... :,. 
VI 3: 

"' 

:0 
------::,1 ._.-, 
....... 
c:. 
c:. 

'.( 

7 

\ 

\ 



,... 

,...._ 

Boring & Well Construction Log Kennedy/Jenks Consultants 
ProJ1ct Nam• _A_MSTE_o ___ _ ProJ1ct Number 916058.00 Borlng/W1U N1m1 NMW-12 

WE1I. 
TtN!mMJ!T~ ~ 

(m;T) h,',...i,_) v=• 
SMIII Ill. CllHS1lllJCl10N (NA U1ltU.OCl1 

uses 
LOC SAWN: -- ""' DIOUJHQ -

1-s-+-,-.0--+..,.~.-b--t 35- NMW-12A-JM 

1--+--+~J--I 40-
8 
8 s a.a NMW-12A-40,0 
a 

45-

so-

55-

60-

65-

70-

.: = ;• - ,, - . 

= t' 
= ·., - 5 

-- ) ... = . 

- '• .. - . -

-

-

-

-

-

-

.... .. . :.•;,' 
·.• .. •,•, 
.··:::·.:: 
•,•,,•,•, .... ,·,:,·:·· ·.- .. •,• .... ~ .·. :::•· 
•··•• •,•, SP •oms fln• send, lltlce slit 

,··:::•:,· . .... •.•. 
:·. :.: .. 

·,•, 
··::•::·· 
•♦, ::;: ,- mosUy medium ta coonie sand, few fine sand ....... ·. 
..-:::•.:; 

-

-

L.. 

L.. 

.... 

9'CET .Lo, ..L. 

7 

\ 

\ 



Boring & Well Construction Log Kennedy/ Jenks Consultants 
IOJUNG L.OCATIDH AMSTED Boring/Well Name NMW-1! 

DOD.LING COf> .. T LAYNE ENVIRONMENTAL SERVICES D~UJJI KEVIN CROSS ProJeot Name AMSTED 

.- DOD.LING HETICID HOLLOW STEM AUGER DRU. IIIT(S) 11m B 1/4" 1.0 Pro)eot Number 916058.00 -
ISa.AllON CASINO 

N.A. 
FR<M TD FT. 

!UVAllDH AHO DATIJW I TOTAL ll[l'l)f 

"""' 
42,0 

81.NMCASNO 6" SCHEDULE 40 PVC -J,OTO 17.0 FT, DAit STAllltD I DAit OOIIPl£T£D 
P""°"A TtD CASING ma. TO FT, OJ/16/1992 OJ/16/1992 
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10 42.0 FT, 

27.0 
SILICA SAND l.0COOlBT 
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5- ~! ~; .a.-:.._ -- -- -1 [~ ~;. - ·.• .. •.·. ,- -- Pooijy gnidod iiiND wt111 gra..i"'"" 
s 1.0 2 NMW-IJA-!5.0 " .5 

.... 
2 .:-;. : . :::• mostly send. aome gravel, dork brown to block 
2 t }:"· '·•······· 

~ 
.... 

t<J .·. :.·:· f~ ~. :, ·.•.,·,•. 
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s 

s 

ProJect N1m1 _A_MSTE_o ___ _ ProJect Num!Mr 916058.00 
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Boring & Well Construction Log Kennedy/ Jenks Consultants 
11-uo_•_IH_c _La_CA_r_'°'_A_M_STE_D __________ ~----------f Boring/Wen Name N_.M_W_-_1_4 ____ _ 

DAIUING COIOPMT LAYNE ENVIRONMENTAL SERVICES 0RWll KEVIN CROSS ProJect Name AMSTED 
DltlWNG 11:TICID HOLLOW STEM AUGER °"'-1.ll!(S)om: 4 1/4" 1.0 ProJect Number 916058.00 
ISCLATlON CASINO 

N.A. 
..... TO rr. 

ELEVATION ~ CAJ\N I TOTAL DEPlH 
42.0 

2" SCHEDULE 4-0 PVC 
FROII •3,0 TO 17.0 rr. DAlE STARTm 

PDf'OAAT[I) CASIHO FROM TO rr. 0./15/1992 
I DATE C0MPL£1tD 

04/15/1992 
2" 0.020" -SLOT SCH 4-0 PVC 17.0 42.0 "1TIAI. WATER DEPTH (n) 

Sl1E AAD m'£ c:, F1\18'-2•~ COLORADO SILICA SAND FROII TO 42.0 rr. 
28,0 

14.0 lOGGtDBT 

SEAL 1 / 4" BENTONITE PELLETS 

aROUT CEMENT /BENTONITE MIX 

FROM 12.0TO 14.0 rr. 
SJR 

SAIIPUNO utl!<OOS IIO[LLCOWP1£110N 
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• W~ld C3RAVEL 

<I ' - dark yellawioh brown, mooUy roundod fine 
, ,0 

<I' GW 
, ,0 

<I ' -
, ,0 

-

gravel, some sand, few snt. moist, wood 
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Project Neme _AM_STE~□---- Project Number 916058.00 Boring/Wen Neme ~ 
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Product Analytical Re$ults 
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---.t 
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··• •::, 

--,..,_, 
I 
~ 1-i: ·--, 

·-, I 1-1 /~· 
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AMSTED 
Analytical data fo, VOLATILES fo, file AMOILDV.OBF 06/15/92 23,00,00 

06/15/92 

m JllJ!)fr IAII !lw,r I 
1111 FPIIIIIIIII.III 9211-111-1 
1111 PPIIIIIIIII.III !lll-111-!DP 

- --·,· Chloraaethane 
(ug/tgJ 

O lll.1111 R 
0 511.1111 

Brolffltwe 
(ug/tgJ 

0 511.1111 R 
0 lll.1111 

--·-··--·· -· ------- ·- -----

TIDJI Chloride 
(ug/tgJ 

0 ll.llllR 
0 51.1111 

ruoroethane 
(ugltgl 

0 ll.llllR 
0 51.1111 

------·------· -· . 

!ethfleae Chloride I 
(ug/tgl 

B 2111.1111 R 
B 191.1111 OJ 

) .J 

5,016 bytes 

. ,~~~.. I 
(ug/tgJ 

·n m.1111 a 
JB 311.1111 OJ 

carbon Dlrulflde 
.. (ug/tg( 

0 ll.lllli! 
0 51.1111 

I ~. J 

Page l 

l ,l ·Dichlarcethene 
(ug/kgJ 

0 51.1111, 
0 51.1111 

} 

--------- ·- . -- -- ---· -· . ·-. ····---·~ ··-· 

06/15/92 

E6 ' 
\ 
\ 

. 

- -- ···--.. ----- ---·· - ------

-----------------------------···-····-· 

Analytical data fo, VOLATILES fo, file AMOILDV.OBF 06/15192 23,00,00 

:,-::···· 
i;J 0,0 t_·5 L.l /:1 =15 

/ / 

----~T: P.EC!NID-
v:..:::.:·.-:-:c BY_DA?I: __ 

r.=_-=3·-a···---·· -CATr.~ 

C ·•,::;::,, ~DATE~12. 

5,016 bytes 

/:ld3 

Page 1 

·1N3WnJ00 3Hl 30 AlilVnD 3Hl 01 3na 
SI lI '3JI10N SIHl NVHl ~V37J SS37 SI 

3WV~3 SIHl NI lN3WnJ00 3Hl 3I :3Jil0N 

I 

..J 

_J 



:i 

I· 

i r . { L t i _ ~) t __ ) _i ... ! 

06/15/92 

rn illlllfr 
m1m11111111.111 
llH;?lllllllll.111 

06/15/92 

""1, - 1 

AMSTED 
Analytical data for VOLATILES for file AMOILDV.DBF 06/15/92 23,00,00 

- -- ·- ·r ··-- .. -------
1.J.Dlcbl•roethan• 

Lall llllller 1ug/tgJ 
!211-111-1 U 51.1111 R 
!211·141·1DP U 51.1111 

l,2·Dlchlaraethene ·r· 
1tat11J 
lugltgJ 

U 5I.IIIIR 
U 51.1111 

.. 

Chlarafar. 
1ug/tgJ 

U 5I.IIIIR 
U 51.1111 

I,Z·Ulcblaraethaue I 
1ug/tgJ 

U 5I.IIIIR 
U 51.1111 

·- - --· ---· ------

----- -- --·- . ---- -- - ------------

z.e,tauan, 
1ug/tgl 

U 511.1111 R 
U 511.1111 R 

Analytical data for VOLATILES for .file AMOILDV.DBF 06/15/92 23,00,00 

l, _) ~--J 

5,016 bytes 

1,1,1-rrtclllora
•thane 
lagltgJ 

·u ll.llllR 
U 51.1111 

·-· Carbon 
Tetrachloride 

IUg/tgJ 
U 5I.IIIIR 
U 51.1111 

5,016 bytes 

J J 

Page 2 
Rroaodlchlora

sethane 
IU9/tgJ 

U 51.1111& 
U 51.1111 

Page 2 

= - J 

_( 

·' 

l"_~•-w __ -,_--. -;,_ ::~,-
ti-_··••-,,_ i:- ' ·;~. ·'· . '. 

' :.:· ... :"2.---..:......--...e.~--· 
oo·LSI.JH =15 Hd3 

"1N3Wn300 3Hl 30 AlilVn0 3Hl 01 3no 
SI lI '33Il0N SIHl NVHl HV313 SS31 SI 

3WVH3 SIHl NI 1N3Wn300 3Hl 3I :3Jil0N 

\ 
\ ,/ / 

_J 

_J 



~ 
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AMSTED 
Analytical data for VOLATILES for file AMOILDV,DBF 06/15/92 23,00,00 

ST11111l>er 
!171 ri'lllllllll.111 
m1 mmmn.111 

06/15/92 Lib Hllll>er I 
!211-111-1 
9211-111-!DP 

I ,l·DIC'".Jora·· • 1 
propane 
(ug/tgJ 

D SI.IIIIR 
D SI.IHI 

- ------- -----

-CIS·J.;l-Dl<hlora- -· 1·--· -·· - •- --
prapeno Trlchlaraethene 
(ng/tgJ (ng/tgJ - ·u s1.1111a"· ·u s1.1111a 

U SI.IHI U SI.IHI 

---------------------···----·-----

- Dlbra10chlora- - - ·1 
aethaat 
(ng/tgJ 

u s1.1111·a 
D 51.1111 

1,1,Mrlchlara
•thane 
(ugligl 

U SI.IIIIR 
U SI.IHI 

_j -- ) 

5,016 bytes 

Bell%tne 
(Ug/tgJ 

U SI.IHIR 
ii.IHI 

trw-1,l· 
Dlchloropropene 

(ag/tg( 
U 5I.IIIIR 
D 51.1111 

- . l 

Page 3 

Broaofoa 
(ag/tgJ 

D 251.1111 R 
D 251.1111 

:. - J 

----------- ---- ------ ·----. - ·--··- --

- ----- ----· --------·-------------------

--- - --·- ----------------·---~--- -------- -------·--- ------ ------------· 

--• --- --·- - --- - ---- ------- ------ -- -----------·- -- --------

·°Analyt.ical -data for VOLATILES for -file AMOILDV.DBF 06/15/92 23;00,00 5,016 bytes 
06/15/92 

13r-•:1. ,_-_· 
D...; ....... ~ .•. •·-···- .... __L__ o o·i_s ~11:1 =IS /:ld3 

\ 
\ /' / 

Page 3 

0 lN3WnJ00 3Hl jQ AlilVnb 3Hl 01 3na 
SI lI '3JilON SIHl NVHl HV31J SS31 SI 

3WVHj SIHl NI lN3WnJ00 3Hl jI :3JilON 

• 

_i 

_J 



\ 1: 

06/15/92 

m 1o11>er Lall Jlul!Jer I 
m1 11111111111.111 m1-111-1 
1111 ?1111111111.111 9211-lll-lDP 

i. .. .\ t_ ___ .J :. __ -~l I. __ ) 1.-l 

AMSTED 
Analytical data for VOLATILES for file AMOILDV.DBF 06/15/92 23,00,00 

1-KethJF. ·1· 2·pentanane 
(ugltgJ 

U lll.1111 R 
U lll.1111 

2-lleunone 
(ugttgJ 

D ltl.1111 R 
U 511.1111 1

-;.t,:chlo;oet:u, -,- - roluene -, 
(Ug/tgJ (ag/tgJ 

U 51.flllR D 51.1111 R 
U 51.1111 D 51.1111 

1,1,2,Metra- I 
clllocaethane 

(ag/tgJ 
D 51.fllli 
D 51.1111 

·--·- - --- ·------·--· ---·------------------

-·------------------- ------

------------------- ---- -·- -·-

- .) ; _:_) :_ __ ] 

5,016 bytes 

C'hlarobennne 
(ag/tgJ 

U 51.fllli 
U 51.1111 I 

-Ith .. '~ Bmene 
(agltgJ 

-·· · au.1111 a 
1811.1111 

~- - l 

Page 4 

stJr!ne 
(ugltgJ 

D 51.1111B 
U 51.1111 

J 

·1 

., 

-··----- --··------··--··-·---------·-·---·------··--·---·- - -- ---

.. , 

Analytical data for VOLATILES for file AMOILDV.DBF 06/15/92 23,00,00 5,016 bytes 
06/15/92 

11--·'.15'.· ;;3--,~;-□,· l::.· .. ·.I 

l 
\ 

0 Dl.5/J l:I ::15 l:ld3 

/ / 

Page 4 

·1N3WnJ00 3Hl 30 AlllVnD 3Hl 01 3no 
SI 11 '33110N SIHl NVHl HV37J SS37 SI 

3WVH3 SIHl NI lN3WnJ00 3Hl 31 :3Jil0N 

.-~ 

_j 

...J 



t ,~ f l .. I }, ____ .; _j ,f f' __ ) J .• --~!. : .. ) - ~ l : J .J 

AMSTED 
Analytical data for VOLATILES for file AMOILDV.DBF 06/15/92 23,00,00 

06/15/92 . . .. 

S!1 lwer I.all 111111ler 
1111 PPIIIIIIIIUII 9211-111-1 
ll11 l'l'IIIIIIIIUII 9211-111-IJ 

1r1ene1 (total) 
(ug/tgJ 

121.11111 
921.1111 

---------- ---· ·------ - -----

---------·------------------

------- ·---- --- ---------- ------------. 

-·· ------- -------------------------------

Analytical data for VOLATILES for file AMOILDV.DBF 06/15/92 23,00,00 
06/15/92 

;;.'::,,: ·3,-:-1· : 00·1:cl' 'u 
c;I\Cf.i~ . .J~. -~ PJJ 0 

\ ./ 

-_,,~=-

/ 

5,016 bytes 
Page 5 

·, 

5,016 bytes 

1=/d3 

Page 5 

"lN3WnJ00 3Hl 30 AlilVnb 3Hl 01 3no 
SI lI '3JI10N SIHl NVHl MV31J SS31 SI 

3WVM3 SIHl NI lN3WnJ00 3Hl 31 :3Jil0N 

__ I 

I 
·--' 



~ ~ ';_ t - J i, .! ( 
·-•-i LCJ :-~J ., I J 

AMSTED 
Analytlcal data for TICS FOR VOLATILES for flle AMOILDVT.DBF 06/15/92 23,00,00 3,664 bytes 

06/15/92 

STF Number 

1774PP000000000.000 

1774PP000000000.000 

Lab Number 

9201-i40-1 

Tentatively Identified Compounds 

Cyclohe"xaii"e, l,3-dimethyl-, 
Cyclohexane, 1,2-dimethyl-, 
Cyclohexane, 1,1,3-trimethyl 

. Cyclohexarie, -1, 3, 5'-trimethyl. 
Cyclohexane, 1,3-dimethyl-, 
UNKNOWN 
UNKNOWN 
Benzene, propyl
UNKNOWN 

· Benzene ;-1-=ethyl "2"inethyl-
9201-140-1DP I Cyclohexane, methyl

Cyclohexane, 1,2-dimethyl-, 
Cyclohexane, 1,1;3-trimethyl 
Cyclohexane, 1,2,4-trimethyl 

··-·---·---·-------- Cyclopentane, (2-methylbutyl 
cycfohexane;-t-;i=-dimethyl" ------ · 
UNKNOWN 
Pentalene, octahydrc-2-methy 

--aenZene, -·propy1.:: ----- -· 
Benzene, 1-ethyl-2-methyl-

----- -· -----------------------

Qualifier Concentration (ug/kg) 

.JN 1200.00 
JN 850.00 
.JN 5000.00 
.JN -- - · ··--· ·· ·050;00 
,JN 1350.00 
.JN 1800.00 
JN 1400.00 
.JN 2050.00 
JN 1200.00 
.JN 1100 .00 
.JN 1750.00 
.JN 3100.00 
.JN 8500.00 
.JN 1750 .00 
.JN 1700.00 
.JN ··-··---- ·-·-----·-2950.00·--- -
.JN 4100.00 
.JN 3600.00 
.JN ·-·· . - ·-- .. 4500. 00 
JN 2550.00 

Page 1 

Validatlon 

WJJCATEZ) w___,-. __ 

c:~ 2. 

·1 

Analytlcal data for TICS FOR VOLATILES for file AMOILDVT.DBF 06/15/92 23,00,00 3,664 bytes 
06/15/92 

■·c;s --:···. ~ -~·'c: ..,..·.c. DDLSL.IH 

\ 

=IS Hd3 

/ / 

Page l 

'lN3WnJ00 3Hl 30 AlilVnb 3Hl 01 3no 
SI lI "3Jll0N SIHl NVHl HV31J SS31 SI 

3WVH3 SIHl NI lN3WnJ00 3Hl 3I :3Jil0N 

' . ...J 

_J 



-\ 

.-

• I 

Semivolatiles 

0 ..... :z 
c:: V, 0 
,,, -l 

r>-< 
-l,., n 
0 V,,,, 

V, .. 
-l :en 
"'1r>-< ,,,.,, 
O ► c:: :;,J-l 
► :c 
r -l "'1 ..... :c 
-l ► 0 
-<ZO 

n 
0-lC:: .,, :c 3: ..... ,,, 
-l V, :z 
:c -l ,,, :z 

O>-< 
0-l:Z 
O>-< 
nn-1 c::,,, :c 
3:• ..... 
,,, V, 
:z ..... 
-l -l.,, 
• :;o 

>-< ► v,3: ,,, 

:,:. 
---~· ._., 
...... 
•::, 
•::, 
--
LI.Ji r--,: r-i 
I I 
I : 

~ , 

f 

\ 

\ 

/# 
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AMSTED 
Ana1ytical data for SEMIVOLATILES for fila AMOILDSV.DBF 06/15/92 23,00,00 11,250 bytes 

06/15/92 
bla I Z.Chlora- - --

Phenol ethJII ether 

STP !lllber Lall Huber I (ngltgl (ngltg) 
llll PFlllllllll.111 9211-111-1 u 5111.1111 u 5111.1111 
lm ?Plllllllll.111 9lll·l!l·IRI u 5111.1111 u 5111.1111 
!114 ?l'lllllllll.111 9211-111-lA U 21111.1111 R U 21111.1111 R 
1174 PPlllllllll.111 9211-111-!U U 21111.1111 U 21111.1111 

·--~----------

- - 1,l·D!chlara- 1;1-D1chlara- 1,2-D!chlara-
Z.Chlorophenol benzene beune benune 

(ug/tg) (ugttg) Ing/kg) (ug/tg) 
u 5111.1111 u 5111.1111 u 5111.1111 u 5111.1111 
u 5111.1111 u 5111.1111 u 5111.1111 u 5111.1111 
U 21111.1111 R U 21111.1111 R U 21111.1111 R U 21111.1111 R 
U 21111.1111 U 21111.1111 U 21111.1111 U 21111.1111 

--·-- . ,-- -------

-------··- ---------. -- - -·· --· 

Page 1 
2,2·-•11b1s 

2-Kethrlpheno: 11-Chloropropane) 
(ng/tg) (ngltg) 

u 5111.1111 u 5111.1111 
u 5111.1111 u 5111.1111 
U 21111.1111 R U 21111.1111 R 
U 21111.1111 U 21111.1111 

------= .. ____ _ 
YA!JDATED ff-1111-
iEYEu BY _DIii 

c:-::cxmrt~-

Analytical data for SEMIVOLATILES for file AMOILDSV.DBF 06/15/92 23,00,00 11, 250 bytes 
06/15/92 

If::"'] ·,E r ~TIJ .. C:J 

\ 
\ 

DOLS/JI:/ 

./ 

=IS l:ld3 

/ 

Page 1 

"lN3WnJ00 3Hl 30 AlilVnb 3Hl 01 3na 
SI lI '3JI10N SIHl NVHl HV31J SS31 SI 

3WVH3 SIHl NI lN3WnJ00 3Hl 31 :3JJl0N 

_i 

_J 



.,.-;:-- ~-
,:t • I ~-f - i j _I ___ - ' l _j 

AMSTED 
Analytical data for SBMIVOLATILES for f1le AMOILDSV.DBF 06/15/92 23,00,00 11,250 bytes 

06/15/92 Page 2 
l·lltma·dl·n· bis I 2-Clllora• 

1-KethJlplienal dlprapy!Ulne ileiachloraetbane lit robenzene llophorone 2·Rltrnplienal 2,f·DlethJlpbenal eth01yJ 1ethane 
m Rlllber Lab Rl!ll)er I (ug/tgJ (ug/tgJ (ug/tgJ (ug/tgJ (Ug/tg) (Qg/tg) (ug/tgJ (Ug/tg) 

mt PPlllllllll.111 9211·111·1 U 1111.1111 u 5111.1111 u 5111.1111 u 5111.1111 u 5111.1111 u 5111.1111 u 5111.1111 u SIii.iHi 
11H PPlllllllll.111 9211-111-11!1 U 5111.1111 u 5111.1111 u 5111.1111 u 5111.1111 u 5111.1111 u 1111.1111 u 5111.1111 u 5111.1111 
Ill! PPlllllllll.111 !211-1!1-ll ___ U 21111.1111 R U 21111.1111 R U 21111.1111 R U 21111.1111 R u 21111.1111 a U 21111.1111 R U 21111.1111 R u 21111.1111 a 
Ill! PPlllllllll.111 9211-111-llll U 21111.1111 U 21111.1111 U 21111.1111 U 21111.1111 - U ·21111.1111 U 21111.1111 u ·21111.1111 U. 21111.1111 

------------ ·---------------------------. -- ·-- ---------- -

----------- --- --- - -------·- -- ··----------· ------- -------

·, 

Analytical data for SEMIVOLATILES for file AMOILDSV.DBF 06/15/92 23,00,00 11,250 bytes 
06/15/92 

l:r:,E_-,_. ;;;J:-u;::ic._ . t~- oo·ts1J1:1 

\ 

::IS l:ld3 

/ / 

Page 2 

"lN3WnJO□ 3Hl jQ AlilVnb 3Hl 01 3na 
SI lI "3JI10N SIHl NVHl HV31J SS31 SI 

3WVHj SIHl NI 1N3Wn3oa 3Hl jI =33IlON 

. ..J 

..J 



.,. -,.--
- .'i.f. L. , .... , .,i ..... J . I . I • l 

AMSTED 
Analytical data for SEMIVOLATILES for file AMOILDSV.DBF 06/15192 23,00,00 ll, 250 bytes 

06/15/92 Page 3 
1,2,f-TrJchloro- !euchloro- 1-Cllloro· Hetllyl- Hetachlorocyclo-

2,f-D1cblorophenol benzene laplltllalm 1-Cllloroulllne llutldlm l·HtllJlphenol naphthalene pentadlene 

rn !wer Lal> Rwer I fng/tgJ (ug/tgJ (ug/tgJ Jugltgl (ugltgJ (ugttgJ (ug/tgJ (ugttgJ 
!711 ?!'111111111.111 9211-111-1 0 5111.1111 u 5111.1111 13111.1111 J4 0 lllUIII u mum u 5111.1111 261111.1111 J4 0 lllUIII 
;111 m11111111.111 i211-1u-m u !111,1111 u lllUIII B3111.1111 J4 u 5111.1111 u 5111.1111 0 5111.1111 291111.1111 JI u mum OJ 
:111 ?!'111111111.111 9211-111-ll U 21111.1111 R u m11.1111 a 96111.1111 R U 2111UIII R 0 2111UIII R 0 2111UIII R 311111.1111 R U 21111,1111 R 
1"4 1'?111111111.111 9211-111-llR D 21111.1111 U 21111.1111 111111,1111 U 21111.1111 0 lHll.1111 U 21111.1111 381111.1111 U 21111.1111 

~----- ----··----·----

Analytical data for SEMIVOLATILES for file AMOILDSV.DBF 06/15/92 23,00,00 ll, 25/ll bytes 
06/15/92 

\ 

n>,: :-r· u ,:\ ... , .. 
< ~.•.,• ... ..:,--- -·-: 

o o·t.s L.11:1 =IS l:ld3 

./ / 

Page 3 

"lN3WnJ0□ 3Hl 30 AlilVnb 3Hl 01 3na 
SI lI '3JI10N SIHl NVHl HV37J SS37 SI 

3WVH3 SIHl NI lN3WnJ0□ 3Hl 3I :3JI10N 

• 

.J 
__J 



:i I l L- 1 ,,:_~ ... i j __ _: •j __ .,l } _____ ~ , . ; L_ - I .. 
. I -· . J --- • . I . J ~-

AMSTED 
Analyt1cal data for SEMIVOLATILES for f1le AMOILDSV.DBF 06/15192 23,00,00 11, 250 bytes 

06/15/92 Page 4 
2,4,6-Trlchlaro- 2,4,i•Trlchlora- 2-Chloro- -

phenol phenol n&pilthaltne 2-a1trawll•• Dlaethylphthalate Acenaphthylene 2, 6·Dln1trotoluene l-Jltratnlllne 

STJ Jlllber Lib llllber I tug/tgl tugltgl tugltg) tugltgl lugltg) (ugltg) [Ugltgl IDgltgJ 
tnl PPlllllllll.111 9211-111·1 u 5111.1111 u 5111.1111 u 5111.1111 U 12511.1111 u 5111.1111 u 5111.1111 u 5111.1111 U 12511.1111 
1111 PPlllllllll.111 9211-lll·!BI u 5111.1111 UJ U 12511.1111 UJ u 5111.1111 UJ U 12511.1111 UJ u 5111.1111 UJ u 5111.1111 UJ u 5111.1111 UJ ii !2511.1111 UJ 
1111 PPIIIIIIIII.III 9211-111-lA U 21111.1111 R U 51111.1111 R U 21111.1111 R U 51111.1111 R U 21111.1111 R U 21111.1111 R U 21111.1111 R U 51111.1111 R 
1111 PPlllllllll.111 9211-lll·lll U 21111.1111 U 51111.1111 U 21111.1111 - -u 51111.1111 - D 21111.1111 U 21111.1111 U 21111.1111 U 51111.1111 

-------- ·-·- --- ------------- --- ---- ---

----·------·--------------

Analyt1cal data for SEMIVOLATILES for f1le AMOILDSV.DBF 06/15/92 23,00,00 11,250 bytes 
06/15/92 

liiliE F/ 0 DL5 tJ 1:1 

\ ~./ 

=15 l:ld3_ 

/ 

Page 4 

"1N3WOJ00 3Hl 30 AlllVnO 3Hl 01 300 
SI lI '3J!lON SIHl NVHl ~V31J SS31 SI 

3WV~3 SIHl NI lN3WOJ00 3Hl 31 :]JllON 

-· -~ 

_l 

__J 



ic:: ~-~~~ L !. !. . I L .. l --- L. i ____ . a • ..::] :-: ___ I .:..:: .. 1 - - I 

AMSTED 
Analytical data for SEMIVOLATILES for file AMOILDSV.DBF 06/15/92 23,00,00 11,250 bytes 

06/15/92 Page 5 .. ----- ·-··· -- ·--- - - ·---- -··- - - HlllO[QphenJl· 
Acenaphthm 2,1-D!nltrophenal H!trapllenal D!hmafuran 2,f·Dlnitrotoluene D!ethrlplltbalate Phen:lether rtuocene 

m Rllll>er Lah Rllll>er I iugltgl l•gltgl (ugltgJ . (ugltgl lugltgJ lagltgJ tugltgl fugltgJ 
1171 m11111111.111 m1-111-1 0 1111.1111 U 12511.1111 0 12511.1111 0 5111.1111 0 5111.1111 0 1111.1111 u 5111.1111 111111.1111 JI 
!171 1?111111111.111 9211-111-11!1 HIii.iHi JI 0 12511.1111 OJ 0 12111.1111 OJ 0 111I.IIIIOJ 0 5111.1111 OJ 0 5111,1111 OJ u 5111.1111 OJ 111111.1111 JI 
1171 P1111111111.III 9211-111-ll U 21111,1111 R 0 11111.1111 R .. 0 51111.1111 R 0 21111.1111 R 0 21111,1111 R 0 21111.1111 R 0 21111.1111 R 111111.IIIIR 
1171 1PIIIIIIIII.III 9211-111-lli U 21111.1111 0 51111.1111 0 ·11111.1111 .. 0 21111.1111 0 21111,1111 0 21111.1111 0 21111.1111 111111.1111 

-------------------•--------- ----------. - - -------- -

------·-------·- ---------· --- --- - - ·-· --- --- ·-----

-----------------··- --~---------- ------- ---------- -- ------ ----

····-------·--·-- --------

--- ---- ---------·------ ---------- ---------------- --~--- -

-------- .. --------

- -- --- - - --· -- ---- -------

Analytical data for SEMIVOLATILES ·for.file.AMOILDSV.DBF 06/15/92 23,00,00 11,250 bytes 
06/15/92 Page 5 

■~tJ\;rr-•·•·- -D D:t ·s-lJ 1:1 jJ_4.]fL,: - • d5 l:ld3 "lN3WnJ00 ]Hl 30 AlllVnD ]Hl 01 ]no 
SI ll '3Jll0N SIHl NVHl MV31J SS31 SI 

3WVM3 SIHl NI lN3WnJ00 3Hl 31 :]Jll0N 

\ / / 

_J 

_J 
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AMSTED 

_, L_I l __ i i_ ___ J L __ I L.._J _, I __ _J 

Analytical data for SBMIVOLATILES for file AMOILOSV.DBF 06/15/92 23,00,00 ll,250 bytes 
06/15/92 Page 6 -- -·- - ·---- ·1;&-Dlnltro-- -- ·- 1-nltmodlph••rl· - - l·BrOJOPh••rl· - - -·· --

l·lltroaol!loe 2-aethJlphml U!H phtDfltther K1nch!o<Ol>e!lzm Ptotachlorophenol Pht ... thrm lathcaeene 

rn Hmer Lall Hul!er I (ug/tgJ (ug/tqJ (ug/tgJ (Ug/tgJ (ug/tgJ (ug/tgJ (ug/tgJ (ug/tgJ 
1171 PPlllllllll.111 9211-111-1 U 12111.1111 U !2lll.llll UJ u llll.1111 UJ u 5111.!IIIUJ u 5111.1111 UJ u SIii.iHi UJ !Blltl.1111 JI u 5111.1111 UJ 
Ill! PPIIIIIIIII.III 9211-111-!BI U 12511.1111 UJ U 12511.1111 UJ u 5111.1111 UJ u 5111.1111 UJ u 5111.1111 UJ U 12511.1111 UJ 211111.1111 JI u 5111.1111 UJ 
1171 PPIIIIIIIII.III 9211-lll·IA U 51111.1111 R -- U 51111.1111 R U 21111.1111 R U 21111.1111 R U 21111.1111 R U 51111.1111 R 111111.1111 R U 21111.1111 R 
Ill! PPIIIIIIIII.III 9211-lU·llR u·s1111.1111 --u . 51111.1111 . - -----u- 21111.1111 - --·-u · 21111.1111 -u-21111.1111 u· 51111.1111 -----·211111.1111 - U. 21111.1111 

----·-·- --.--- --- - -

------·----- --·-· 
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Analytical data for SEMIVOLATILSS for file AMOILDSV.DBF 06/15192 23,00100 11,250 bytes 

06/15/92 Page 7 
D1-n-butyl- Buty!bmyl- l,l'-Dlchloro-

cuta,ole pllthllate Plaomtbene Prrent pllthllate btlltldlae BeDia(aJ anthracene Chcyaene 

m IDJ!Jer Lall Mlllller I lag/lg! lag/tgl lag/tgJ lag/tgJ Jag/tgJ _lag/tgl lag/tgl 1ag/tgl 
1171 nlllllllll.111 9211-111-1 u S111.1111 Ul . ·u SIii.iHi UJ 25111.1111 H !&Ill.IHI JI u SIii.iHi UJ u SIII.IIIIUJ 13111.1111 JI 73111.1111 JI 
1771 m11111111.m m1-111-1u 32111.1111 JI u SIII.IIIIUJ 32111.1111 JI 78111.1111 JI u S111.1111 UJ u S111.1111 OJ 0 SIII.IIIIUJ 77111.1111 JI 
!771 nlllllllll.111 9211-111-!A U 21111.1111 B 0 21111.1111 B 35111.1111 R i!lll.1111 B 0 21111.1111 B U 21111.1111 B 0 21111.1111 B 59111.1111 B 
1771 i'Ptllllllll.111 9211-111-!AB ·u 21111.1111 U 21111.1111 ··--im1.1111 - ,2111.1111 . - 0 21111.1111 - U 21111.1111 . 0 21111.1111 62111.1111 

--- - - ----- - --- ----------

------- ----- -----

--------------------

- -- ----· - -----

--------------------------------------- --------------· 

Analytical data for SBMIVOLATILSS for file AMOILDSV.DBF 06/15/92 23,00,00 11,250 bytes 
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Analytical data for SEMIVOLATILES for file AMOILDSV,DBF 06/15/92 23100,00 11,250 bytes 

06/15/92 Page 8 
"b!a(MthylbeiJIJ Indeno(l,2,l•cdJ· D!benzo(a,hJ· Benzo(g,h,11· 

pbtbalate phthalate f1110ranthu1 fluoruthene Bmo(1Jpyrm Pf[tne anthncene perylene - •. ,...F ··1 -- -w- -----.... . 
m lulller tall llllller I (ugttgJ (ugltgJ (ug/tgJ fug/tgJ (ugltgJ (ug/tgJ (ug/tg( (ugttgl 

11H PPlllllllll.111 9211-111-1 u 5111.1111 DJ U 5111.!III OJ D .• 5111.1111 OJ . D 5111.1111 DJ D 511I.IIIIDJ D 5111.1111 DJ D •. 5111.1111 DJ D 5111.1111 DJ 
Im PPlllllllll.111 9211·141-IHI D 5111.1111 DJ D 5111.1111 DJ D 5111.1111 DJ D 5111.1111 DJ D 5111.1111 DJ D 5111.1111 OJ 0 5111.1111 DJ 0 5111.1111 OJ 
Ill! PPlllllllll.111 9211-l!l·ll 0 21111.1111 i 0 21111.1111 i D 21111.1111 i D lllll.1111 i D lllll.1111 i D 21111.1111 i 0 lllll.1111 i D 21111.1111 B 
1111 PPlllllllll.111 9211-141-Ui ·-u-·21111.1111 -u m11.1111 ··· ··-·u·21111.1111··- ·-·0··21m.1111 ·· - 0·21111.1111 - .. 0··21111.1111 .. • -- 0 21111.1111 0·21111.1111 

----·------------- ---------

----------------- -- ----·--··-- ---

-· ------- . ---·----

- ---- -- -- ------------ -- -------- --------·-··· ___ .. _____ --- . ·-· ----- -----
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AMSTED 
Analytical data for TICS FOR SEMIVOLATILES for file AMOILDST.DBF 06/15/92 23,00,00 7,837 bytes 

06/15/92 

STF Number Lab Number 

l774PP000000000.000 9201-140-l 

Tentatively Identified Compounds 

Unknown -
Nonane, 2,6-d1methyl
Naphthalene, decahydro-, tra 
Unknown· - ··· - -
CYCLOHEXANE, 1-METHYL-3-PROP 
Nonane, 4,5-dimethyl
CYCLOHEXANONE, 5~METH11L-2-(l 
Undecane, 6-methyl
lH-Indene, 2,3-dihydro-l,2-d 
Unknown · · -- • ····· · -
Unknown 
Undecane, 3,6-dimethyl
Cyclopentane·, l-pentyl-2-pro 
Unknown 
Octane, 2,3,7-trimethyl-

. NAPHTHALENE;-"r.cMETHYL-. ·-
l, 1 * -B1cyclohexyl, 2-methyl
Dodecane, 2,7,10-trimethyl-·-eeXBdeCarie - ----·- ___ ., ___ ._ -

Tridecane, S-propyl-
.177 4PP000000000. 000 9201-140-lA. L ii~~e;:ne, .. 2, 3-dihydro-l, 2-d 

Cyclohexane, (4-methylpentyl 
Unknown 

---- ---- ·- --·-•-cyC1ohexB.ri·e,··2,-4.:..drethyr..::.1~m 

.. -··----· -·------.-------
Octane, 2,3,7-trimethyl
Cyclopentane, 2-ethyl-l,l-di 
Uriknown ---· ··-------- · 
Unknown 
Dodecane, 2,7,10-trimethyl
Naphthalene; ·r; 3:Cdimethyl:. .. 
Naphthalene, l,7-d1methyl
TRIDECANE, 6-PROPYL-

·unknown-·--··-------· · -· 
Naphthalene, 1,4,6-trimethyl 
Docosane, 7-hexyl-

-Naphthalerie, l,4,6.:;t·rimethyl ·· 
DODECANE, 2-METH11L-8-PROPYL-
DOCOSANE_______ . ---- •- un1cnown-· 

Qualifier Concentration (ug/kg) 

120000.00 
140000.00 
240000.00 
220000.00 

Page l 

Validation 

JN 
JN 
JN 
JN 
JN 
JN 
JN 
JN 
JN 
JN 
JN 
JN 
JN 
JN 
JN 
JN 
JN 
JN 

.JN 

JN 
JN 

.JN 

JN 
JN 
JN 
JN 
JN 
JN . 
JN 
JN 

. JN 

JN 
JN 
JN 
JN 
JN 

.JN 
JN 
JN 
JN 

76000.00 
76000.00 

144000.00 
96000.00 

150000.00 
110000.00 

80000.00 
260000.00 
164000.00 
280000.00 
400000.00 

. ---00000.00--
100000.00 
184000.00 

--- 10000:·00 
124000.00 
280000.00 
220000:00 
240000.00 
300000.00 

·--260000;00 
520000.00 
280000.00 

.. - .... ------240000;00 
.440000.00 
680000.00 
460000.00 
660000.00 

1000000.00 
---- ---- -·440000~00 

340000.00 
380000.00 

-·- -· .. .. ··400000.00 . 
3400000.00 
1180000.00 

-----·420000;·00 ·---

·-DATE r.!C5JVm-

V#:_-:.-.,:;..: cY ___ DAr.! __ 

~::~::• &Y~::~12. 

Analytical data·for TICS FOR SEMIVOLATILES for f1le·AMoILDST.DBF 06/15/92 23,00,00 7,837 bytes 
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AMSTED 
Analytical data for TICS FOR SBMIVOLATILES for file AMOILDST.DBF 06/15/92 23,00,00 7,837 bytes 

06/15/92 

STF Number Lab Number Tentatively Identified Compounds 

1774PP000000000.000 9201-140-lARI lB-Indene; 2;3-dihydro-1,6-d 
Cyclopentane, l-methyl-2-(2-
Unknown 

--•-- Cyc1ohexane~ -r;2.:.d1ethY1-3.:.m 
octane, 2,3,7-trimethyl
CYCLOPENTANE, l-BUTYL-2-PENT 
Unknown - · -- · ·· · 
Unknown 
Unknown 

-- --· •-Naphthalerie;··1,7=d1methyl=·- -
Naphthalene, 1,8-dimethyl
Naphthalene, 1,2-dimethyl
Dodecane, 2,7,10~tr1methyl
Unlcnown 
Eicosane, 7-hexyl
Naphtlialerie-;-r,-5;7:::.trlmetlfyl ----
1B,3B-Thieno[3,4-c]thiophene 
Unknown 

·-·-- -···--- - - ---·--•-oc:tadEicarie;-·2;·5=-dliiiethyl------ --- -·· 
Docosane 

--· -- - ·---· --- --- -·- - ·---·- ·---- ---------------

Qualifier Concentration (ug/kg) 

JN . - 260000. 00 
JN 240000. 00 
JN 300000.00 

-JN -· ----- --320000.-00 
JN 500000.00 
JN 260000. 00 

.JN 220000.00 
JN 460000.00 
JN 500000.00 
JN -- ·- ··-·· 540000.00 
JN 780000.00 
JN 720000.00 
JN . · 1300000. 00 
JN 700000.00 
JN 440000.00 

-JN -------7.020000:-00--·-
JN 420000.00 
JN 740000.00 
-JN. --· ---·-3000000:00 -· 
JN 1340000.00 

: .... I .. J 

Page 2 

Validation 

------ -· -· --- - . ---

--------------- ---- - ----
------- -- - ----- ---- --- . -- ·-----·- - . ·-- ------

-------------------·---·· -·- .. --···----

Analytical data for TICS FOR SEMIVOLATILES for file AMOILDST.DBF 06/15/92 23,00,00 7,837 bytes 
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. f 

17.,.·.·•·•·· rr .. '·.'· .. ·.".--,-""••,._.,.· r··1 
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SI 11 '3J!l0N SIHl NVHl HV31J SS31 SI 
3WVH3 SIHl NI lN3WnJ00 3Hl 3I :3Jil0N 

\ 
./ / 

• 

·-' 
_J 



,__ 

./ 

NOTICE: IF THE DOCUMENT IN THIS FRAME --□,~ ,.-.-
IS LESS CLEAR THAN THIS NOTICE, IT IS a-r ,,._. -,r 
DUE TO THE QUALITY OF THE DOCUMENT. f- I -

r I - r. 

u, 
::c 
~ 
C. 

/ 

~ 

q /7/ c,·7 D 0-~~r-=-- -r?J 
I _ I =t ___ l_CI 

r-

.l - J " J ._J 



! l. I.. L L .. .1 l. J .1 i. J 1_.J 

AMSTED 
Analytical data for FOLYNUCLEAR AROMATIC HYDROCARBONS for file AMOILDP.DBF 06/15/92 23,00,00 

06/15/92 

-i=-;.- r ~:;;, . - ----·· --
lcwpllthene 

I 
rluorene 

I 
Phewthrene 

I 
!nthracene 

ST1 Rllllltr Lall lllllller I 1119/tgJ 1119/kgl 1191t91 lagttgl 
Ill! FPlllllllll.111 9211-141-1 D lll.1111 D 111.1111 D lll.1111 ii.1111 121.1111 D ll.1111 
Ill! FPlllllllll.111 9lil-lll-lDP U 211.1111 U 411.1111 D lll.1111 69.1111 Ill.IHI D ll.1111 

-- ---· - -· 

- - - ·--· -·- ·-·-----

L.J . I 

2,940 bytes 

PJuoranthene 
119fig) 

lll.1111 
lll.1111 

- __ ) 

Page 1 

Prrene 
1119/tgl 

35.1111 
35.1111 

- l 

·t 

---------·----·---• - _, 
., 

-· - --------- ·----- ·------··----··-- --·--·-------- -··--·-··-·-·•·· ---·•-·"'---

Analytical data for FOLYNUCLEAR AROMATIC HYDROC~RBONS for file AMOILDP.DBF 06/15/92 23,00,00 
06/15/92 

E.TF.>c:•.····.·'. o o·t ·c /J u 
~ ,i~~•;; .... , . . . ::J • a ::IS 1=ld3 

\ 
\ #/ / 

2,940 bytes 
Page 1 

·1N3WOJ00 3Hl 30 AlilVOO 3Hl 01 300 
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3WVH3 SIHl NI lN3WnJ00 3Hl 3I =3JI10N 
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_J 
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Analytlcal data fo. POLYNUCLEAR AROMATIC HYDROCARBONS fo. flle AMOILDP.DBF 06/15/92 23,00,00 

06/15/92 

rn !Uller Lab Rlllber 
!114 i'!'lllllllll.111 9211-141-1 
1711 i'l'lllllllll.111 9211-111-!DP 

BmofaJantbracene 
fog/tgJ 

U 21.1111 
U 2UIII 

---------- ---

Chr)'Hne 
fog/tgJ 

U 21.1111 
U 21.1111 

·Bmofbl'. ·-· 
fl aarantbene 

fog/tgJ 
U 21.1111 
U 21.1111 

.. - Beli!oJtJ· 
fla.cranthene 

fog/tgJ 
U 21.1111 
U 21.1111 

----------·---·--· ·--~ 

----------· --·- - ·---- ··- -

BmofaJpyrene 
fog/tgJ 

u· 21.1111 
U 18.1111 

------- ------

IndennU,2,l·cdJ· 
Pftene 
fog/tgJ 

U 21.1111 
U 21.1111 

L .. l L J ; __ J .l 

2,940 bytes 

Dlbmofa,bJ· 
anthracene 

fag/tgJ 
U 18.1111 
U 18.1111 

Page 2 
Bmofg,b,IJ· 

perylene 
fog/tgJ 

U 48.1111 
U 18.1111 

·1 

-------------------------··· --- -----·-- ------- --· 

Analytical data fo. POLYNUCLEAR AROMATIC HYDROCARBONS fo. flle AMOILDP.DBF 06/15/92 23,00,00 
06/15/92 

l\fl <;r;,~-. - o o·t ·•- IJ ,_, 
i1~•2,~I .. -/C£_ , -~ • o ::/5 l=ld3 

\ 
\ / / 

_·, 

2,940 bytes 
Page 2 

·1N3WnJ00 3Hl 30 AlilVn0 3Hl 01 3no 
SI lI '3JI10N SIHl NVHl HV373 SS37 SI 
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O>-<Z 
C: V, 0 
,.,, --l ,.... .... 
--ll'T1("} 
0 Vll'T1 

V, .. 
--l 
:c ("} ,.,,,.... .... ,.,,..,, 
o> 
C: ::0 --l 
> :r: 
r- --l 1"'1 
.... :c 
--l ► O 
-<ZO 

("} 
0--l C: 
"Tl :c:;:: .... ,.,, 
--lV>Z 
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IT1Z 

O>-< 
0--lZ 
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• ::0 

>-< ► V,:;:: ,.,, 

---__ ,_, 
-----::.I ,_,-, 
---.a c:, 
c:, 
--: ' 
LI.Ji 
I I 
. I :---1 
b!J 

r 

\ 

\ 

,r-· 



4 -:,: I~ L l _ .. J LJ L L .. l t.. J . J L.J 

AMSTED 
Analytical data for PESTICIDES/PCB for file AMOILDPT.DBF 06/15/92 23,00,00 4,380 bytes 

06/15/92 

Sffllllller 
1711 PPIIIIIIIII.III 
1711 PPIIIIIIIII.III 

... ---- · 1 · 
Lab Rlllller 
9211-111-1 
9211-111-!DP 

alpba•BRC 
fug/tgJ 

D 18.1111 
U 18.1111 r 

beta·BRC 
fug/tgJ 

--u· · 11.1111 
D 18.1111 

delta-BBC 
fug/tg) 

·-D - ·11.1111 
D 18.1111 

-·,-----sac - 1· ... - . -- , ILlndueJ leptachlar 
{Ug/tgJ {ugltg) 

U 18.1111 DJ D 18.1111 -
D 18.1111 D 18.1111 

-- --- -----------------------------------------
----·---- ·-----· _, _______________________________ ------- --------

------ I 
Aldrin 
fngttgJ 

D 18.1111 DJ 
D 18.1111 

leptachlar epa1lde 
fug/tg) 

D 18.1111 
D 18.1111 

---------------- ··----- ------ . --- ---•-·· ·-----

___ , ___ I 

Page l 

lndasulfan I 
faq/tgJ 

D 18.1111 
D 18.1111 

·---------- ------- --· ------· - --------·--------- --- -

------ ---··------------ ------_..,_.._ ---- ---- ---------. ______ ... _ ---- --

c·--::icm ff'I 

---------------- ··---- -

Analytical data for PESTICIDES/PCB for file AMOILDPT.DBF 06/15/92 23,00,00 4,380 bytes 
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■r~-, -2;-F<f~,-- OO't.5/J/=1 =IS /=1d3 
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Analytlcal data for PESTICIDES/PCB for flle AMOILDPT.DBF 06/15/92 23,00,00 4,380 bytes 

06/15/92 Page 2 
•-➔- ----· 

I 
- . - ·-. -- ·1 . -·-·· 1 . ---

l ••••= · 1,;.;..• nll~ 

I I 
Oleldrln f,l'-001 lndrln lnda1111fan II 1,1·-oor letha1ychlar 

STP Bwer Lab Jlwer I fng/tgJ fug/tgJ (Dg/tg) (ngMI (Dg/tgJ (Dg/tg) (ng/tgJ Jug/tgJ 
!lll i'!'lllllllll.111 9211-111-1 0 96.1111 0 96.1111 ··o !6.IIIIUJ u 96.1111 U . 96.1111 U !6.1111 u 96.1111 u 181.1111 
1111 PPlllllllll.111 9211-111-lOP u 96.1111 u !6.1111 0 96,1111 u 96.1111 U 96.1111 U 96.1111 u 96.1111 u 181.1111 

-------- ----

------- ·--·--·----------· ---------- ---
. ' --- ----- ---------

---- -··----·---

-------------------------- --- ------ -- -----· -- -- . ------- - - ., 

--------- ------ ------------ .. ---- -

_( 

-----------
I 

Analytical data for PESTICIDES/PCB for file AMOILDPT.DBF 06/15/92 23,00,00 4,380 bytes 
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ETl_ -_ ... -,:_ .,_ ... _.-DD l '- IJ /:I 
~- }l.;;..1~: . J ' =IS /:ld3 

0 lN3WnJ00 3Hl 30 AlilVnD 3Hl 01 3na 
SI lI '3JI10N SIHl NVHl HV37J SS37 SI 

3WVH3 SIHl NI lN3WnJoa 3Hl 31 :33r10N 

\ 
\ / / 

• 

. .J 
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AMSTBD 
Analytical data for PESTICIDES/PCB for file AMOILDPT.DBF 06/15/92 23,00,00 4,380 bytes 

06/15/92 

SI1Jllllller 
llH PPIIIIIIIII.III 
llll?Plllllllll.111 

Lall Jllllller I 9ZIHll-l 
9ZIHIMDP 

--- --- --·-----

lndrln ketone 
(nq/kqJ 

U . 96.1111 
U 96.1111 

-- -------- ---------

- ~lp~:~t• -1 
u m.1111 
u m.1111 

C)Ull-c!llotdllle 
(uq/kql 

---u- m.1111 
u m.1111 

·r---r;:~~~; -· 
U HI.IHI 
U HI.IHI 

lroclot-1116 
(uq/kql 

u m.1111 
U 181.1111 

-- ----------- ----- --------------------

lroclor-1221 
(Uq/kqJ 

U HI.IHI 
U 181.1111 

lrocJor-l2l2 
(nqltq) 

u m.1111 
u m.1111 

Page 3 

lroclor-mz 
(uq/tq) 

u m.1111 
U !Bl.IHI 

- ·-·-------- -----··- --------· --- -- ·- --- -- -

-------------··----· ----·--

--- -------------------------··-----------

Analytical data for PESTICIDES/PCB for flle AMOILDPT.DBF 06/15/92 23,00,00 4,380 bytes 
06/15/92 
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\ / 
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Analytlcal data for PESTICIDES/PCB for flle AMOILDPT.DBF 06/15/92 23,00,00 

06/15/92 

ST1 illlber L4b Hlllber 
111! i'Plllllllll.111 9211-141-1 
1111 PPlllllllll.111 9211-111-IDP 

&roclar-me 
fug/tgl 

u m.1111 
U 181.1111 

&roclor·llll · 1· 
fug/tgl 

u m.1111 
u m.1111 

&roclor-1261 
fug/tgJ 

u m.1111 
U 961.1111 

------------------ -

, - I 

---------- ----- ----·· 

---------------- ---------------

---------------------
-· -- ·----·- -·- ----·-- ------· -------·-

·-- .l ;___ __ ) :. : :J -' -- - J 

4,380 bytes 
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-------- -·-·---------- ------------- ------- -----------

---~----

Analytlcal data for PESTICIDES/PCB for file AMOILDPT.DBF 06/15/92.23,00,00 4,380 bytes 
06/15/92 
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\ 

0 ot·SIJ 1:1 ::/5 l:ld3 

/ / 
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AMSTED 
Analytlcal data for METALS for flle AMOILDM.DBF 06/15/92 23,00,00 8,317 bytes 

06/15/92 _ . __ ___ _ _ ___ ___ ____ __ _ -·-- ______ ·- _ . _ Page l 

I 
l!Ulln111 I lntlaonr I lmnlc I Blrl111 I Berrlll111 Ctdll111 I Ctlcl111 I Chroll111 ♦l 

ST1 lul>er Lab IIIIIIJer (19/t9J (19/tgl 119/tgl l11J/t9J (19/t9J 119/tgJ 1119/tg) J19/t9J 
1111 PPlllllllll.111 mm B 26.3111 UJ U 6.6111 B Sll 1.1911 R B . . I.ZIii UJ U - I.ZIii U 1.6111 B 2!.9111 I.IHI 
1111 PPIIIIIIIII.III 521825U B 19.2111 DJ U 6.6111 B 1.9111 R U 1.2111 U 1.2111 U 1.6111 B 7.3111 1.1111 

--------- ---------- ------------- -

--------------·-------

-----------· ----~---

- - - - ------- -----------· --------· 

'{ 

----- ---------------- --•-----•-• ---•-- •r 

,I 

., 

Analytlcal data for METALS for flle AMOILDM.DBF 06/15/92 23,00,00 8,317 bytes 
06/15/92 Page l 

1··· ':I ·e ·--,. -•M1\c<Cel D DJ.·S IJ /:I ::/5 /:ld3 
"1N3WOJ00 3Hl 30 AlilVnb 3Hl 01 3no 

SI lI '3JI10N SIHl NVHl HV31J SS31 SI 
3WVH3 SIHl NI 1N3WOJ00 3Hl 3I :3JilON 

\ 
\ 

") -~" / 

...::· 

_i 

__J 
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06/15/92 

ITT Rlllber Lab llllber 
1771 PPlllllllll.111 Sl1825 
1171 FFlllllllll.111 Sl1825D 

>7 
A _i L. t~l J J 

llMSTED 
Analytical data fo. METALS fo. flle llMOILDM.DBF 06/15/92 23,00,00 

Chro■t .. +6 
111<1/tg( 

. I.till 
1.1111 

Tata! Chro■I .. 
111<1/tgJ 

1.1111 
1.1111 

Cobalt 
111<1/tgJ 

D ... 1.1111 
0 1.1111 

Capper 
(11<1/tgJ 

&.5111 
5.1111 

Iran 
(11<1/tgl 

19.5111 OJ 
15.6111 OJ 

(_.J 

8,317 bytes 

LHd 
(11<1/tgJ 

BB 1.1511 JI 
B 1.5211 JI 

) 

llagmt .. 
111<1/tgJ 

15.1111 UJ 
11.1111 

I __ J 

Page 2 

IIIDIJ4Jleae 
(11<1/tgJ 

1.9811 
1.3111 

l 

----·--- ----------· .. - ----- - -- ·-·---- ---- -- - ----~---··-·---------

. ----- - - -- -----------------

-------------- ----------

---···----·- -·--- ----

-------------- ------·----------

--·-- ---- -- •·----- - -------- --- --- -·· - ---- -·----------···· 

- ------ ------
.. -

Analytlcal·data fo. METALS fo. flle llMOILDM.DBF 06/15/92 23,00,00 8,317 bytes 
06/15/92 

_·-;;~ :: ~ ·_: I···.•• .. ·.·, .. ,.•·.•-.·,· -.cl "' ,.:. a-:- .. •~ I 
_.i:--l-:<: -~•-~_::t...~-~-

\ 
\ 

OOLSLJ/:1 =IS /:ld3 

/ / 

Page 2 

"1N3Wn300 3Hl 30 AlilvnD 3Hl 01 3na 
SI lI '33Il0N SIHl NVHl HV313 SS31 SI 

3W\IH3 SIHl NI 1N3Wn3oa 3Hl 31 :33110N 

_j 

_J 
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06/15/92 

rn Rlllller LalJ Rwer 
llH PPlllllllll.111 621825 
1111 PPlllllllll.111 SZIB25D 

i - t. - _! I. - i i. .J 1 __ I (_ .J 

AMSTED 
Analytical data for METALS for file AMOILDM.DBF 06/15/92 23,00,00 

Kmury I 1119/_tg( 
I.IHI 
I.IHI 

llctel 
lag/tgl 

11.8111 
Ii.SIii 

-·-···-- --,-- - - 1· Potmllll Selenllll 
(ag/tgJ (ag/tgJ 

D Ill.IHI B R I.ZZII JI 
D Ill.IHI D I.ZIii DJ 

Slim 
(ag/tgJ 

I.ZIii 
1.2111 

.1 L ) ,J 

8,317 bytes 

SOdllll 
(ag/tgJ 

·s Zl.5111 DJ 
D 1.1111 

L.J 

11!!111 ... 
(ag/tgJ 

.. . 1.1111 DJ 
1.1111 DJ 

i. _ _J 

Page 3 

ianadllll 
(ag/tgJ 

19.ZIII 
22.3111 

J 

------------------------ --- ------------- ----- --

----->--~- --- ---- ---

·--------------------·--··--·----- --·------·----- - . 

- ----- ------------- ----- . ·-------· 

-- -·- ····-· ·- -·-·--------

Analytical data for METALS for file AMOILDM.DBF 06/15/92 23,00,00 8,317 bytes 
06/15/92 

1r:'.7•.J1 --,--=:;,~ .ii•;.,;~,~, 00,l.SL.l l:J =IS l:Jd3 

\ / / 

Page 3 

"lN3WnJ00 3Hl 30 AlilVnb 3Hl 01 3na 
SI lI '3JI10N SIHl NVHl HV37J SS37 SI 

3WVH3 SIHl NI lN3WnJ00 3Hl 31 :3Jil0N 

_J 

_ _J 



£ 
' -

06/15/92 

ST1 Bllll>er Lab Mwer 
1m l'Plllllllll.111 mm 
1111 PPlllllllll,111 SllBZSD 

!f, L .J \ __ L_l (. L 

AMSTED 
Analytical data for METALS for file AMOILDM.DBF 06/15/92 23,00,00 

line 
ll<llkgl 

I.lilt Dl 
l.1111Dl 

·-- -•- - -iardne11- · 
61231IB Baran 

(ag/kg( 
I.IHI 
I.IHI 

(aglkg( 
1.1111 
1.1111 

----- --··------ ---•-·--------

__ I L) L~_ J -- I -- _l 

8,317 bytes 
Page 4 

----------------~--·------------------------ - - - ------· ---- --·--

----------------- -·----

---------------------------------- --·-----··----. ·----- ·-------·-- ····-· 

--------------. -- ----- --- . -·- --~-- -- . 

-·-- -------

:, 
------- ----------------

Analyt.ical data for METALS for file .l\MOILDM,DBF 06/15/92 23,00,00 8,317 bytes 
06/15/92 

1;.:e'El_~ DO t.·s L.11=' 

\ 
\ 

/ 

dS 1='d3 

/ 

Page 4 

"lN3WnJ00 3Hl 30 AlilVn0 3Hl 01 3no 
SI 11 '3JI10N SIHl NVHl ~V31J SS37 SI 

3WV~d SIHl NI lN3WnJ00 3Hl dI :3Jil0N 

_i 

_ _j 
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AMSTED 
Analytical data for VOLATILES for file AMSBV.DBF 06/12/92 23,00,00 6,290 bytes 

06/11/92 

m iwer tab lllll>er 
n!I SBlllllllZl.111 !lll-112-1 
ll!! S!lllllllZl.111 9213·215·1 
ll!I 5BlllllllZ9.511 9213-ZIS-Z 
ms S!llllllll9.III "9211·161·1 

Chlaraaethane 
(ug/tgl 

D 19.1111 
D 12.1111 
U 11.1111 
U 11.1111 

Br010Hthane 
(ug/tgJ 

D 19.1111 
D 12.1111 
D 11.1111 
D 11:1111 

---- ---------------· 

flnrl Clllarlde 
(ug/tgJ 

D 19.1111 
D 12.1111 
D ll.1111 

·-·u .. !UHi 

------------·---------

Chlaroetllane 
Jng/tgJ 

D 19.1111 
D 12.1111 
D 11.1111 
D 11.1111 

-·-··-------·-------- --- ----

------·----------------·-----------

------------------

l!ethrleae Clllarlde 
(ug/tgJ 

B Iii.IHI DJ 
B 16.1111 DJ 
B 16.1111 DJ 

• JB 9.1111 

Acetone 
(ug/tgJ 

B Ill.IHI DJ 
B 81.1111 UJ 
B 88.1111 UJ 
B 25.1111 

Carhan Dlaulflde 
(Ug/tgJ 

D 19.1111 
D 12.1111 
D ll.1111 

--D ll.1111 

DATA VAUDAT10N 

DA"i.! r.r:::-.':!>----

Page l 

l,l-D1chlaraethene 
(ug/tgJ 

D 19.1111 
D 12.1111 
U ll.1111 
U 11.1111 

------ -· ----- ·---•~:~ 8:~:~~--- I -
CfftcXEI) ~DAT£-;;fjjJ_fz_ ·c. 

( 

Analytical data for VOLATILES for file AMSBV.DBF 06/12/92 23,00,00 6,290 bytes 
06/11/92 

I c~ lw T -~oo·i ·- 'I LI ;>.c .,c,,J _ _c_ . _·=i UJ o 

l 
\ / 

=IS Hd3 

/ 

Page l 

"lN3WnJ00 3Hl 30 AlilVn0 3Hl 01 3no 
SI lI '3JI10N SIHl NVHl HV31J SS31 SI 

3WVH3 SIHl NI lN3WnJ00 3Hl 31 :3Jil0N 

__ I 

_j 
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AMSTED 
Analytical data for VOLATILES for file AMSBV.DBF 06/12/92 23,00,00 6,290 bytes 

06/11/92 Page 2 -- l,Z·Dlchlorotthent -- ---- --- 1,1,Mrlchlora• cartian Br010d1cblaro-
l,l·Dlclllaraethane (total( Chlarafara !,Z·Dlchlamthene 2-Butanone ethene Tetrachloride aethane 

SU lulber Lall JUlber I (Ug/tgJ (ug/tgJ (ug/tgJ . _lug/tgJ (ug/tgJ (ug/tgJ (ug/tgJ (ug/tgJ 
1m m11111m.111 mJ-112-1 u 19.1111 u 19.1111 u 19.1111 u 19.1111 u 19.1111 u 19.1111 u 19.1111 u 19.1111 
1791 5Bll111IIZ7.III 9lll·215·1 u ll.1111 u ll.1111 u ll.1111 u Il.1111 u IZ.1111 u IZ.1111 u 12.1111 u IZ.1111 
179♦ SBJIIIIIIZ!.511 9lll·215·Z u 11.1111 u II.IHI u 11.1111 u 11.1111 u 11.1111 u 11.1111 u 11.1111 u 11.1111 
1795 SBIIIIIIIJ!.111 9ZIM67-I . u 11.1111 ·- u 11.1111 -· --u. 11.1111 -· U • -·11.1111 u II.IHI u 11.1111 u 11.1111 u 11.1111 

-·· - ----- -------

---··----- --· --·-- ----- ·-- --· -

-----·- ·-----· -----

---- - --- --- ·- --·- ----·-------------- -- ---- -··-· 

Analytical data for VOLATILES for file AMSBV.DBF 06/12/92 23,00,00 
06/11/92 

ll;?·cr~-.-DDL'-'''-' ;::~C.:Cl -~ _JI.LID 

\ 
\ / 

._,,
~=, 

/ 

6,290 bytes 

l=ld3 

Page 2 

"lN3WnJO□ 3Hl 30 AlilVnO 3Hl 01 3na 
SI lI '3JI10N SIHl NVHl ~V31J SS31 SI 

3WV~3 SIHl NI lN3WnJ00 3Hl 31 :3JilON 
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AMSTED 
Analytical data for VOLATILES for file AMSBV.DBF 06/12/92 23,00,00 6,290 bytes 

06/11/92 Page 3 
-1,Z-Dlchlora· 1- -,11-l,l·Dlchloro- - ------ -- Dlllraaochloro- ---- 1,1,Mrlchloro- - --- - ----- -t[IOl·l,l· 

propane propene Tdchloroethene aethane ethane Benzene D1chloraprapene Br01Gfao 
m Julb!r Lab IIUJl>er (ug/tgJ (ug/tgJ (ug/tgJ (ug/tgJ (ug/tgJ (ug/tgJ (ug/tgJ (ug/tgJ 

m, SBlllllllZl.111 9Zll·IIZ-1 U 19.1111 U 19.1111 U 19.1111 . U 19.1111 -u 19.1111 U 19.1111 ·-·u 19.1111 U 19.1111 
!191 Sillllllltzl.111 9Zll·Zl5·1 U IZ,1111 U 12.1111 U 12.1111 U IZ.1111 U 12.1111 U lZ.1111 U !Z.1111 U 12.1111 
11!1 mumm.m 9Zll·Zl5·Z U 11.1111 U 11,1111 U 11.1111 U 11.1111 U 11.1111 U 11.1111 U 11.1111 U II.IHI 
Im SBllllllll!.111 9Zll-161-1 J _ -u -11.1111 U - 11.1111 --·-u--- 11:1111 - - ---u--n.111, - ---- D -- n.1111 - - U · II.Hit -- U --11.1111 U --11.1111 

-------------------------------------------- ----- ------- --
.( 

- --- ------------- ., 

-------------------
_I 

------·-----·-- ·-·-·------ -·--

-, 
------------------------·-·-----· ·-·----·---··-·--·---- ·-•-···- ·-

:1 

Analytical data for VOLATILES for-file AMSBV.DBF 06/12/92 23,00,00 6,290 bytes 
06/11/92 Page 3 

a,.e·e-:·-- __ DD L.5/J /:I =IS /:ld3 
"lN3WnJ00 3Hl 30 AlilVnb 3Hl 01 3na 

SI lI '3JI10N SIHl NVHl HV31J SS37 SI 
3WVH3 SIHl NI lN3WnJ00 3Hl 3I :3Jil0N 

\ 
\ / / 

~: 

__ , 

_J 
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06/11/92 

m llllber 
m1m11111m.111 
11!1 SBlllllllZl.111 
1m mmmz,.m 
ms S!llllllll!.111 

t 

I.all l!UJ!Jer 
!Zll-112-1 
!lll-215-1 
!213-215-l 
,m-m-1 

.~ -· L L .. -- _j .. J 

AMSTED 
Analytical data for VOLATILES for file AMSBV.DBF 06/12/92 23,00,00 

. HethJl-
2-pentanone 

(uqttql 
U 19.1111 
U ll.1111 
U 11.1111 
U lf.1111 

----...------ --
2-Beunane retrachlaraethene Toluene 

(uqltql (Uqltql (uqltql 
U 19.1111 u· l!.1111 ·-1 · &.1111 
U 12.1111 U 12.1111 U 12.1111 
U 11.1111 U 11.1111 U 11.1111 
u -u:1111 · ·· -- ·u -·-11.1111 ·· ···--u · -u.1111 

·-1,1,2,2-retra
c?lloraetha.D.1 

(uqltq( 
·u 19.1111 
U 12.1111 
U 11.1111 
U II.IHI 

---·--·------------------- ------ ...... - - - - -- ... --

.I ..I .L. .. } 

6,290 bytes 

Chlarotenzene 
(uq/tqJ 

U l!.1111 
U 12.1111 
U 11.1111 
U ·11.1111 

lthJI Bmm 
(uq/tqJ 

14.1111 
U 12.1111 
U 11.1111 
U II.IHI 

_I 

Page 4 

styrene 
(uqltqJ 

U 19.1111 
U 12.1111 
U 11.1111 

.. U 11.1111 

l 

---- ----- ~----------·-----

------- -------. 

------------------- -------------- ------ -·- -- ------- -------- -------

--- ----- ··-------

-- -- - --- --- -·----------------------

Analytical data for VOLATILES for.file AMSBV.DBF 06/12/92 23,00,00 
06/ll/92 
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~ -......--
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_,c 
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/ 

---------- --- .. 
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3WV~3 SIHl NI 1N3Wn3oa 3Hl 31 :33110N 
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AMSTED 
Analytical data for VOLATILES for file AMSBV.DBF 06/12/92 23,00,00 

06/11/92 

srr llllter 
mt m111111zu11 
11ll S!Jltllllll .111 
11lf S!lllllflll! .511 
17'5 S!llllfllll9.fll 

Lall liUller 
9Zll-11Z·l 
9ltl·Zl5·1 
9Zll·l15·l 
9211-m-1-•· 

lylenes (totalJ 
(og/tgJ 

Ill.HU 
U 12.1111 
U 11.1111 
U •· 11.1111 

-------·-·-··--• ···-

--------- --------·------ -------

. --·--·. --- ----------

------·----------------------· -------·-

--·-·-- ------·--------------

Analytical data for VOLATILES for file AMSBV.DBF 06/12/92 23,00,00 
06/11/92 

. . 

LI ,.i :C .. } ::.:_ l j ~1 

6,290 bytes 
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. -···· -----·· -------

---------- - - ---- -

'.I 

.l 

6,290 bytes 
Page 5 
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AMSTED 

Analytical data for TICS FOR VOLATILES for file AMSBVT.DBF 06/12/92 23,00,00 2,921 bytes 
06/11/92 

STF Number Lab Number I Tentatively Identified Compounds 

9203-112-1· cyclohexane, ·1,1,3-trimethyl 
Nonane, 3-methyl-

f

it';;;; Concentration (ug/kg) 

270.00 

Page l 

Validation 

1790SB310000024.001 

Octane, 3,5-dimethyl-
·undecane - - · 
Octane, 2,3,7-trimethyl
UNKNOWN BYDROCARBON 
Octane,· 2,5,6-trimethy1.:-· 

"JN 
JN 
JN 
JN 

---·---- -- ------ ------·--- ---- -·- -- ---

370.00 
430.00 

1200 ;00-- •-
1100. 00 

760.00 
620.00 

-- ---------------------------- -----------· --- ------··-

- - --·-- --· ---- ·------ ---------

------------------------------------------- ---------------- -- . 

-------------------------·-·--

-~ - ------- ------ ---· ---·--·--···------------------

Analytical data for TICS FOR VOLATILES for file AMSBVT.DBF 06/12/92 23,00,00 
06/11/92 

.. -DATE F.tcENED-

2,921 bytes 
Page l 
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. ~. 
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SI lI '3Jil0N SIHl NVHl MV31J SS31 SI 

3WVM3 SIHl NI lN3WnJ00 3Hl 3I :3Jil0N 
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\ / / 
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AMSTED 
Analytical data for SBMIVOLATILBS for file AMSBSV.DBF 06112/92 23,00,00 11,250 bytes 

06/11/92 Page 1 -· - .blt(Z.Chlara- - ------• -- - · 1,3-Dichloro- - - 1,1-Dlchloca- - 1,Z-D!chlaro- 2,2'-otyb!I 
Phenol etllJII etber Z..Cll!oropllenol ffilleae bell.Zelle bell.Zent l-letllrlpllenol (1-ChloropropaneJ 

ST1 !lllher Lall Rlllher I (og/tgJ (og/tgJ (og/tgJ (og/tgJ (og/tgJ J~g/tgJ (og/tgJ (og/tgJ 
11!1 5Bl!IHll21.111 9ltl-llZ-I u lllt.lHI D lllt.1111 u 3111.1111 D Jllt.1111 D Jlll.1111 u 3111.IIH D 3111.1111 D llll.1111 
1191 Sllllllltzl. Ill !lll· 215· 1 D Ill.IHI D 111.1111 D 111.1111 D 111.1111 u 111.1111 D Ill.IHI D 111.1111 D Ill.Hit 
17!1 SBJIIIIIIZ!.ltt !ltl-215-l u lltt.1111 D lltt.1111 u 1111.1111 D 2111.1111 D lltl.1111 D lltt.1111 D lltt.1111 D 2111.1111 
ms ss1111111i!.111 im-m-1 D llt.1111 D ··m.1111 · o Jll.1111 - D Jll.1111 D m.1111 D llt.tall D llt.1111 D lll.1111 

------ - - ·-----·-

- ·------------------

·--- ----------. -----·-

- .. - ··---- ------------- ------

-----MTE--
VALIDATED ff.__,D.ttt __ ----------------- ICEYEi>IY. -::.::.:..:.DATE ___ . ·-
.....,_ ~Dllff"'iJiiI...'fZ. ·, 

Analytical data for SBMIVOLATILBS. for file AMSBSV.DBF 06/12/92 23,00,00 11, 250 bytes 
06/11/92 

1ET:c ,:-, 
li!.1-- ... ·~- .:.-1.. -· 

\. 
\ 

_OOLSIJI=/ =15 1=/d3 

/ / 

Page 1 

"lN]WnJOO 3Hl jQ AlilVnb ]Hl 01 3na 
SI lI '3JilON SiHl NVHl HV31J SS31 SI 

3WVHJ SIHl NI lN3WnJ00 3Hl JI :3JilON 

_j 

_ _J 



1 

I ~· 

'· f L .. f ,s .•. l .i __ \ , .. _I .• J l , ·1 

AMSTED 
Analytlcal data for SBMIVOLATILES for flle AMSBSV.DBF 06/12/92 23,00,00 11,250 bytes 

06/11/92 Page 2 -- l·lltmo•<lr-il' •.. ------ -- bl1(2-Chloto• 
1-ll!tbrlpllenol dlpropr!Ulne B111dlloraethane lttratiem:ene Iaopharone Hltropllenol 2,l-Dletbylpbenol etbotyJ ■etlllne 

str lwer Lall llllber I Jag/tgJ . (ag/tgJ __ _(_ag/tgJ (ng/tgJ Jag/tgJ (Ug/tgJ _ (ag/tgJ Jag/tgJ 
11!1 SBllltlll21.III 9Zll-112-I u JJll.1111 u llll.1111 u llll.llll u 3111.1111 u JJll.1111 u llll.llll u lllt.1111 u lll!.1111 
11!1 SBllltlll21.III 9Zll-215-l u Ill.IHI u Ill.lilt u 111.1111 u 111.1111 u 111.1111 u 111.1111 u 111.1111 u 111.1111 
11!1 SBllll11129.511 9213·215·2 u 2111.1111 u 2111.1111 u 2111.1111 u 2111.1111 u 2111.1111 u 2111.1111 u 2111.1111 u 2111.1111 
11!5 5Bllllllll9.III 9211-151-1 . u ·m.1111 u lll.1111 -- u lll.1111 ·u lll.1111 u ·-m.1111 u 311.1111 · --·u · ·-m.1111 u lll.1111 

-· --- ------ -- ------------------

----------------------------- ----------·····-····--·· 

- --- -----·- --· ·---- ----- --------

Analytlcal data for SBMIVOLATILES for file AMSBSV.DBF 06/12/92 23,00,00 11,250 bytes 
06/11/92 Page 2 

El:-;E~J __ O O L.51.J /:I =15 /:ld3 
"lN3WnJOO 3Hl 30 AlilVnO 3Hl 01 3na 

SI lI '3JilON SIHl NVHl ~V31J SS31 SI 
3WV~3 SIHl NI lN3WnJOO 3Hl 3I :3JilON 

\ 
\ ./ / 

_ _i 

_J 



06/11/92 

sr, IIUJber 
1m sm1111121.111 
11!1 58311111121.111 
17!1 SBlllllll2UII 
ms SBlll11lll9.III 

06/11/92 

~ 

Lall Rlllller 
3lll-llz.l 
9213·215·1 
!ll3·215·l 
9l1Mil-1 

;;;.-.; .1 •-. 1:· .l I . I 

AMSTED 
Analytical data for SEMIVOLATILES for file AMSBSV.DBF 06/12/92 23,00,00 11,250 bytes 

l,l·Dlchlaropheaol 
tug/lg) 

U 3111.1111 
U 111.1111 
U llll.1111 
D lll.1111 

l,2,Mrlchloco
bn:en1 
tug/lg) 

D 3111.1111 
D 111,1111 
U llll.1111 
D lll.1111 

IQ!ltllalne 
tug/lg) 

9311.1111 
111.1111 

lilt.IHI 
lll.1111 

1-ChlarouJllne 
tug/lg) 

U 3111.1111 
U Ill.IHI 
U llll.llllUJ 
D lll,1111 

-------·-- ... ------- ------

Bmch!O[Q• 
hUtadlne 
tug/lg) 

D 3111.1111 
D 111,1111 
U 2111.1111 

· u ·m.1111 

!-Chloco-
3-■ethylphenol 

tU91lgJ 
D 3111,1111 
U 111,1111 
D 2111.1111 
D lll.1111 

2·Kethyl• 
naphthalene 

tng/lgJ 
22111.1111 

U Ill.IHI 
3811.1111 

U lll.1111 

Analytical data for SEMIVOLATILES for file AMSBSV.DBF 06/12/92 23,00,00 11,250 bytes 

. i .,_ .1 

Page 3 
Berachlarocyclo· 

ptDladlm 
tog/lg) 

U 3111.1111 
U Ill.IHI UJ 
U ZIii.iHi UJ 
D lll,1111 

Page 3 

I 

-L,;.· . L EE"'"l"!Pcc·, · · · -

.,;J _cDDl.=ilJl:I =IS l:ld3 
"lN3WnJ00 3Hl 30 AlilVnO 3Hl 01 3na 

SI lI '3JilON SIHl NVHl ~V31J SS31 SI 
3WV~3 SIHl NI lN3WnJ00 3Hl 31 :3JilON 

'~ \ / / 

... -l 

_J 

__J 



I 
I 

a -~, J,i \. 1·· ;, 

-·- j .. J L. ·1 ---· .1 

AMSTED 
Analytlcal data for SEMIVOLATILBS for f1le AMSBSV,OBF 06/12/92 23,00,00 11, 250 bytes 

06/11/92 Page 4 
Z,f,6'-Tr1chlaro- - ··2,1,Hrlcllloro' ·z.c111oro- ··- --- --·--. --- --· -

phenol phenol IIQlltlll!IDt l·lltronlllne DlltthJlphtha)ate lcenaphthJlene 2 ,6-D1n1trotoluene l-l!troenlllne 

ST7 llllber Lall lul>er I 109/tql 1Wt91 (u9/t9J (uq/t9J (u9/t9J (uq/t9J (09/tgJ (ug/tgJ 
11!1 Sillllllllll,111 921l·112·1 u 3111.1111 u m1.1111 u llll.1111 U . 9lll.1111 U . llll.1111 u llll.1111 u lllt.1111 u 9lll,1111 
1191 Sillllllllll.111 921l·ll5·1 u 111.1111 u 991.1111 u 111.1111 u 991.1111 u 111.1111 u Ill.Hit u Ill.Hit u 991.1111 
1191 Slllllllll29.SII 921l·ll5·2 u Zlll.1111 u 1911.1111 u 2111.1111 u 1911.flllR u 2111.1111 u 2111.1111 u 2111.1111 u 1911.1111 
11!5 Sllllllllll9.III 9211·111·1 . u· · 111.1111 ·u ·m.1111 u lll.1111 . 'Ir "911,1111 ·- u ·-m.1111 U . 111.1111 u lll,1111 U' 911.1111 

- - - ----- -------· ---- ---- ------ --------------------------- ---·------ .. - -

----- ------ -----~- - ---- -- -- ··- --- -

------- ------~-------

--- -----·--------- ------ ------------------------------·--- ---

·' 

Analytlcal data for SEMIVOLATILES for flle AMSBSV.OBF 06/12/92 :~,00,00 11, 250 bytes 
06/ll/92 Page 4 

-.. ~i\;_"·~ .. ~:-IFF-r·l· 1.Vl::ol.;..,~.J· 0 OLSIJ 1=I ·=15 1=/d3 'lN]WnJOO ]Hl 30 AlilVnb ]Hl 01 ]no 
SI lI ']JilON SIHl NVHl ~V]lJ SS37 SI 

3WV~3 SIHl NI lN3WnJOO 3Hl 3I :]JilON 

\ 
\ ~"' / 

...;; 

_j 

_] 



~- i I i °I I 1 i I w· I _____ J : __ ! ··~I _1 
·' - I 

AMSTED 
Analytical data for SEMIVOLATILSS for f11e AMSBSV.DBF 06/12/92 23,00,00 ll, 250 bytes 

06/11/92 Page 5 
- ---- ·- - - ---- -- !-Chlorapheoyl• 

lcenapb.thene 2,f-D1D1traphenol Hltropheool DlbtUofuran 2,f·D1n1trotoluene Dlethylphtb!late pbeayleth1r nuorene 
m IUlller Lab IUlller I 111'1/tgJ (UgltgJ _(ug/tgJ Jug/tgJ JugltgJ (ugltgJ JugltgJ _Jug/tgJ 

1151 S!l!IIIIIZl,111 9Zll-lll-1 J ZIii.iHi 0 9311.1111 0 9311.1111 J 191.1111 u llll.llll u JIii.iHi u llll.llll 3811.1111 
1191 S!lllllllZl.111 9Zll·ZIS·l u 111.1111 u 991.1111 OJ 0 991.1111 u Ill.IHI u 111.1111 u Ill.IHI u Ill.IHI u Ill.IHI 
1191 5!311111129.511 921l·ZIS·2 0 2111.1111 u _l!II.IIIIR u - mum J lil.1111 u ZIii.iHi u 2111.1111 u 2111.1111 J 811.1111 
1195 SBIIIIIIIJ9.III 9211-167-1 u 311.1111 u 911.1111 u 911.1111 u ·m.1111 u lll.1111 u 310.1111 u lll.1111 u lll.1111 

--------------------------·------- -·------------ ----

------- --···-·-------- ------ -·- ~----· ----------- ----·-----~---

--- -...-- --------.--

----------- - ---------------···-------------- ·---~--- ----·--· 

----------- ·- ··-- ---- - . ---· -····---

------ -- --- -----· 

Analyt:lcal data for SEMIVOLATILES for file AMSBSV.DBF 06/12/92 23,00,00 ll, 250 bytes 
06/11/92 J?.s.ge 5 

ffl/E.Ec: . DO I S/J/:1 --. ·-, --------· L. =15 /:ld3 "lN]WnJ00 3Hl 30 AlilVnb 3Hl 01 3na 
SI lI ']Jil0N SIHl NVHl HV37J SS37 SI 

3WVH3 SIHl NI lN3WnJ00 3Hl 3I =33Il0N 

\ 
\ / / 

.. J 

_J 



( . -~ ] I __ i _I I '.---:.1 ~- _, 
AMSTED 

Analytlcal data for SBMJ:VOLATILBS for flle AMSBSV.DBF 06/12/92 23,00,00 11,250 bytes 
06111/92 Page 6 ---· -- f,6-DIAltro- -· · 1-ll!tro1odl(llleny1- f-8-pbenyl• - --- . --- - -·---

Hltroaollloe 2-oethJlpllenol Uloe (llleayletber lwcblorobweae Peatachloropbeool Phwotbreoe !Dthracene 

S?1 IUl>er Lall ltlllber I (UgltgJ fugltgf fugltgJ fug/tgJ fugltgJ fug/tgJ fugltgJ fugltgJ 
11!1 SBlllllllZUII 9lll-112-1 u 9311.1111 0 9311.1111 0 llll.llll 0 3111.1111 0 llll.1111 0 9311.1111 5111.1111 J 931.1111 
1191 SBlllllllll.111 9lll·ll5·1 u 991.1111 0 991.1111 0 m.1111 0 m.1111 u m.1111 0 991.1111 0 m.1111 u m.1111 
1194 5Bllllllll9.511 9lll·llS·l 0 f!II.IIIIOJ 0 1911.1111 OJ 0 2111.1111 0 2111.1111 0 2111.1111 0 mum J 1311.1111 - J 111.1111 
1195 S1111111lll9.III 92H·lil·l 0 m.1111 -u !II.IHI - o -m.1111 · ---u lll.1111 ---u·-i,um - - -· o· 911.1111 - --u--m.1111 0 - 311.1111 

------------------

------------------ -------··--··-- - -------

----- ----- - -----------

Analytlcal data for SEMIVOLATILBS for flle AMSBSV.DBF 06/12/92 23,00,00 11,250 bytes 
06/11/92 

1,--E-E~t OOL_S/J /=I 

\ 
\ 

dS l=ld3 

/ / 

Page 6 

"lN3WnJoa 3Hl 30 AlilVnb 3Hl 01 3na 
SI ll '3Jll0N SIHl NVHl HV37J SS37 SI 

3WVH3 SIHl NI lN3WnJ0G 3Hl 31 :]J!l0N 

' 

--..:.: 

_j 

_j 



I 

I ;;.--:;:: 1 ___ , : I J :~I _____ I I 

AMSTED 
Analytical data for SElMIVOLATILES for file AMSBSV.DBF 06/12/92 23,00,00 11,250 bytes 

06/11/92 Page 7 
- Dl·n-butJI· - - ·--- -· --- ·- - ButJlbenzyl- l, i • ·Dichiaro-

Carhuole phtllllate rlnoruthene PJrene phtlllllte beozldlne Beozo(a(anthmeoe Chrysene 
ST1 Holbi!r Lab Hlllller I (ug/tgl (ng/tgJ Jng/tgJ Jug/kg( Jng/tg( Jug/tg( (ag/tgJ Jng/tgJ 

mt SB31111IIZ!.lll 9213-llZ-l u 3111.1111 u 3111.1111 J lll.1111 J lllt.1111 u 3111.1111 u 3111.1111 u lllt.1111 J 1111.1111 
17!1 SBJIIIIIIZl.111 9213-211·1 u !11.1111 BJ 161.1111 UJ u !II.IHI u 111,1111 u !11.1111 u !11.1111 u !11.1111 u !11.1111 
11!! SBJIIIIIIZ!.511 !Zll·lll·l u lllt.1111 u llll.1111 J 161.1111 J 311.1111 u ZIii.iHi u llll.1111 u lllt.1111 J Jll.1111 
11!5 SBllllllll!.IID 921!-161-I u 311.1111 B ·1111.1111 u Jll.1111 u lll.1111 J - 18.1111 u lll.1111 u lll.1111 u lll.1111 

---------- --- -- --- ··-

---·---- ---- --- - --

---~-·-·--------- ------ ------ ----- ---------------------

Analytical data for SEMIVOLATILES for file AMSBSV.DBF 06/12/92 23,00,00 · 11,250 bytes 
06/11/92 

l[l>'Cc-, ½7-:C:_t 

~ 
l 

D ot·SIJ l:J =IS l:Jd3 

/ ./ 

Page 7 

"lN3WnJOO 3Hl JO AlilVnb 3Hl 01 Jno 
SI lI '3JI10N SIHl NVHl HV37J SS37 SI 

3WVHJ SIHl NI lN3WnJOO 3Hl JI :JJilON 

_j 

_J 



~-:; l .I _J 

AMSTED 
Analytical data for SEMIVOLATILBS for file AMSBSV.DBF 06/12/92 23,00,00 ll,250 bytes 

06/11/92 Page 8 
bl1{2-lthyIU1yJJ - D1-n-octyJ• - llenzolbl· ·- ·- llenzoJtJ- -- - IndenoJJ,Z,3-cdJ· Dlbell%0{1,hJ- Benzo(g,b,11-

phtllllate phtllllate fluaranthene fluoranthene BwotaJpyrene PfIUI! anthracene perylene 

ST1 Hwer LllJ Hwer I {og/tgJ {ogttgJ {ng/tgJ {og/tgJ {og/tgJ {og/tgJ Jog/tgJ {og/tgJ 
mt Sil!IIIIIZUI! 9Zll·11Z-I BJ 1!11.1111 u lllt.1111 u lllt.1111 u lllt.1111 u llll.1111 u llll.1111 u 3711.1111 u lllt.1111 
1191 SBlllllllZl.111 9211-Zll·I BJ 131.1111 UJ u 111.1111 u 111.1111 u 111.1111 u 111.1111 u 111.1111 u Ill.IHI u 111.1111 
1191 5Blllllll29.511 921l·Zll-Z BJ 551.1111 UJ u 2111.1111 u 2111.1111 J 161.1111 u 2111.1111 u 2111.1111 u 2111.1111 u ZIii.Hit 
1195 5!11111lll9.III 9211·161·1 - J -61.1111 u lll.1111 -- u lll.1111 - ·-u-m.1111 u lll.1111 -u lll.1111 u -·m.1111 u lll.1111 

- ---- -- ---- ---------- ------

-- -- ------ -------------

Analytical data for SBMIVOLATILBS for file AMSBSV.DBF 06/12/92 23,00,00 11,250 bytes 
06/11/92 

IJ;~,L c---.- -o o·i c ,, u 
~::F•:l,>l~---1 -~ ~C!I 0 

\ ,_ 
/ 

:/5 l=ld3 

/ 

Page 8 

"lN3WnJoa 3Hl JO AlilVnb 3Hl 01 3na 
SI lI '3JI10N SIHl NVHl HV31J SS31 SI 

3WVHJ SIHl NI lN3WnJoa 3Hl JI =3JI10N 

_i 

_J 



I 

~· 

i .. 
AMSTED 

Analytlcal data for TICS FOR SEMIVOLATILES for flle AMSBST.DBF 06/12/92 23,00,00 9,190 bytes 
06/15/92 

STF Number Lab NUmber 

1790SB310000024.001 9203-112-1 

__ ----- l 791:58310000027 .000 _ 9203-205-1 __ 

Tentatlvely Identlfled Compounds 

lH-Indene, 2,3-dihydro-4-met 
lH-Indene, 2,3-dihydro-l-met 
lH-Indene, 2,3-dihydro-1,6-d 
Dodecane, · 6-methyl-· · · · 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Octane, 2,3,7-trimethyl
Unknown Aromatlc 
Benzene, l~(l~~e~hylethenyl) 
Unknown Hydrocarbon 
Dodecane, 2,7,10-trimethyl
Naphthalene, 1-ethyl
Naphthalene, -1·, 7-dlmethyl-· 
Naphthalene, 1,2-dlmethyl
Naphthalene, 1,4-dlmethyl
Naphthalene, 1,4,6-trlmethyl 
Naphthalene, 1,6,7-trlmethyl 
Tet rac;tecane, 2, 6, 10-.t r1methy 
NaphthaTerie, ·2, 3·, 6-trlmethyl 
Dodecane, 2-methyl-8-propyl
Unknown Hydrocarbon 
UnknOwii"""HydrOCarbori 
2-cyclohexen-1-one 
BENZALDEBYDE 
Decane 
Cyclohexane, 1,2-dichloro-, 
Unknown Hydrocarbon 

- - -------t 794SB310000029-:500 -9203::-;105·.:2-1-2; 3'-IiIBYDRO:Ci.:METBYLINDENE·-, -
lH-Indene, 2,3-dlhydro-1,6-d 
UNDECANE, 2,6-DIMETBYL

·cyclohexane,· 2-butyl-1,1,3-t 
Unknown Hydrocarbon 

--- _ ---- -- -I _1H-~!1_de!1e_, ~. ~-d1riydro-.3.:_,.~_:-~ 
Octane, 2,3,7-trimethyl
Naphthalene, 1-methyl
Cyclohexane, hexyl
Naphthalene,-1,7-d1m8thYl
Naphthalene, 1,8-dlmethyl-

-·--·· _____ ,_SUBSTITUTED_ NAPHTHALENE_ _ 
Dodecane, 2-methyl-8-propyl
NAPBTBALENE, 1,6,7-TRIMETBYL 
Tetradecane, 2,6,10-trimethy 
NAPHTHALENE, 2,3,6'-TRIMETBYL 
Naphthalene, 1,2(or 2,3)-die 
Trldecane, 5-propyl-

--. ----•· BEXADECANE;-2,6,10-TRIMETBYL 
UNKNOWN ALKANE 

Qual.1f1er Concentrat1on (ug/kg) 

Page 1 

Valldatlon 

.JN 

.JN 

.JN 

.JN 

.JN 

.JN 

.JN 

.JN 

.JN 

.JN 

.JN 

.JN 

.JN 

.JN 

.JN 

.JN 

.JN 

.JN 
·.m 
.JN 
.JNB 
.JNB 
.JN 
.JNB 

·.m 
.JN 
.JNB 
.JN 
.JN 
.JN 
.JN 
.JN 
.JN 

··.m 
.JN 
.JN 
.JN 
.JN 
.JN 

5000.00 
7800.00 

13800.00 
10000.00 

5200.00 
9000.00 

15600.00 
4600.00 
3800.00 
8000.00 
8600.00 

11800.00 
20000.00 
36000.00 
10800.00 

-- ··--· - . -· . -··9400:-00 
9000.00 
9400.00 

16600 :00 
8800.00 
1380.00 

-·-- ..... - - -- 320-: 00 
158.00 
120.00 

···100.00 
80.00 

120.00 
·-----·• 1000. 00 - --·- --

880. 00 
1560.00 

880.00 
1480.00 
1280.00 

·---. ---- . --3200.00 
1560.00 
1960.00 

---3800.00 
3800.00 

.JN ------·· 
2600.00 

--i960::-00 
2200.00 
2600.00 

. -··4200:00 

.JN 

.JN 

.JN 

.JN 

.JN 

.JN 

.JN 

2200.00 
3600.00 

-·------· 8800;00 
2400.00 -DATE r~cEIVtD----

YA~:.-.-:?: SY ___ c.e.:-: __ _ 

KC::-, CY 

c:=cKm BY ~:-,;_~ 
Analytlcal data for TICS FOR SEMIVOLATILES for·flle AMSBST.DBF 06/12/92 23,00,00 9,190 bytes 

06/15/92 

~C- I 
~·~:.~l. 

\ .. 
\ 

OOLSIJ/:1 dS /:ld3 

.,/ / 

Page 1 

"lN3WnJ00 3Hl 30 AlilVnO 3Hl 01 3na 
SI 11 '3J!lON SIHl NVHl HV31J SS31 SI 

3WVH3 SIHl NI lN3WnJ00 3Hl 31 :3JilON 

< 

_j 



L j ! - l J I 

AMSTED 
Analytical data for TICS FOR SEMIVOLATILES for file AMSBST.DBF 06/12/92 23,00,00 9,190 bytes 

06/15/92 

STF Number 

1795SB000000039.000 

Lal:> Number Tentatively Identified compounds Qualifier Concentration (ug/kg) 

Page 2 

Validation 

9204-167-1 Unknown 
Unknown 
Unknown 

. Unknown 
Unknown 
Unknown 
Unknown 
Unknown 

Hydrocarbon 

_.-------•-·Unknown ____________________ _ 

JN 
JNB 
JN 

-JN 
JN 
JN 
JN 
JN 
JN 

- -·---- ------- -------------------------·-------------

---- -------· ·--- ·-

----· ·- ----- -- ------

Analytical data for TICS FOR SEMIVOLATILES for file AMSBST.DBF 06/12/92 23,00,00 
06/15/92 

200.00 
l.12.00 
132.00 

94:-00 .. 
112.00 

94.00 
74;00 
74.00 
94.00 

9,190 bytes 
Page 2 

~L ,:---) -aa·t·LLI'-' 
~ C:c J--~-- =, .L D =IS l=ld3 "lN3WnJ00 3Hl 30 AlilVnb 3Hl 01 ]no 

SI lI '3JI10N SIHl NVHl HV31J SS31 SI 
3WVH3 SIHl NI lN3WnJ00 3Hl 3I :3JilON 

\ 
\ ~/ / 

__ i 

_J 



Metals 

; .... ll!!IIIIIBlllll!!llllll!llll!ll!!!lllilDB!!l-ll!lllllllllllll!lll!!ll!!l!l!l!!!!lll'l!!l!'!!!!llll!!llllll!l!il!l!lm!ll!!!l!!!lm _ _,,.,,,..,.,,,,.,mm!l!i!l!Bl!mlliltitillrtel!!l!2111!!.,11.'1177TF--lllll!!d!ll!!!lll-ll!llll ;_r:,\j ~ "-.,il®Mii@&l!l'lf!/1H IMZfuCMituae-. ' MM ~ fifMF&tt iiii£ ... fll __ _ F◄k#&IMA4iilfi&ivW91 I"' 

O>-<Z 
C:V>O 
,.,, --l 

r>-< --i,-,,n 
0 (/),.,, 

v, .. 
--l 
:t: ("') ,-,,r ..... ,.,,.,., 
,0 J> 
C: ;o --l 

~-I~ 
>-<:t: 
--l l> c:, 
-< z 0 

("') 
0--lC: 
'TJ:t:3 ..... ,.,, 
--l (/) z 
:t: --l ,-,,z 

O>-< 
0--lZ 

88--1 
C:,.,, :t: 
3• ..... ,.,, (/) 

Z>-< 
--l--l'TJ 
• ;o 

..... J> 
V>3 ,.,, 

~.--. ~-:a. 
·-·-· ___, 
•::. 
•::. 
--

\ 
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AMSTED 
Analytical data for METALS for file AMSBM.DBF 06/12/92 23,00,00 9,626 bytes 

06/11/92 Page 1 
·······-····-- -- ·--- - - ------ ---- -·-

li llulnu lntlaonr lrte111c 111,1 .. Berrlllu C.dllu C.Jclu Chrruu +l 
ST71uter Lall Rlllber 
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TABLE E-1 

TOTAL PETROLEUM HYDROCARBONS 
DATA SUMMARY 

Total Petroleum 
Laboratory Number ID Number Hydrocarbons (mg/kg) 

9203-112-1 1790S8310000024.001 5,300 

9203-205-1 1791 S8310000027.001 u 20 

9203-205-2 1794S8310000029.501 1,800 
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Chlaroaetllalle BrOIOHtilllle Ylnyl Chloride Chloraetllalle Ketbylene Chloride Acetone Carta• Disulfide I, 1 ·Dlcbloroetbene 
S?lhBt!r Lab IIUber IWLI -- (uq/L)_ ... _ 1•9/kl. (uq/L) (uq/Ll (uq/LI (ug/LI (uq/LJ 

171J t.!llllllllll.111 9215·119-5 u 11.1111 u II.IHI u II.IHI u II.lilt u II.IHI u II.IHI OJ u 11.1111 u II.IHI 
ms t.1J1111111is.111 9215-119-1 0 II.IHI u II.IHI 0 II.IHI 0 11.1111 0 II.IHI 0 11.1111 OJ u II.IHI u II.IHI 
17!9 Gll21111111Z.III 9215-119-l 0 II.IHI 0 II.IHI u 11.1111 u II.IHI u 11.1111 u 11.1111 OJ u II.IHI 0 II.IHI - -~- -11!1 GDlllltlllZ:111-9z15:119:11 --0--1,.1111 ··-o ___ 

11:1111 0 --1.:im -·o-··-·11.1111 JB --i-:-1111 DJ 0 11.1111 OJ 0 11.1111 u 11.1111 
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mz t.!JIIIIIIIIZ.111 9215-119-B -- u 
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1195 GOJIIIIIIIZ:11,-i21s:m:ia -7i---rr:1111 a - - ·0--11.1111 a -u ·· ·1i:1111 a ·- -,,.1111 a -ii.1111 a 11.1111 a ·u · -11.1H1 a ·u 0 
ZIii t.!IZIZIIIIIZ.111 9215·11!-l u 11.1111 0 11.1111 0 II.IHI u 
llll IIVIIIIIZlll.111 9215·119-9 0 II.IHI 0 11.1111 u If.IHI 0 - - -lll! ililllllllll.111 -9215·119-I u 1i:1111 -u- -- 11.1111 u 11.1111 0 
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l ,l·Dlchloroetll!l!e ttotall Cblorafara 1,Z·Dlchloroetll!l!e 2-Buteooae etll!l!I retrachlorlde aethane 

mRlllllfr Lall Rllll!er _ tug/LI ___ tug/LI . tug/LI Jug/LI fuq/LJ Juq/LJ tuq/LJ tWLI 
1171 GlJIIIIIIIZl.111 !ZIS·IIM u 11.1111 u It.IHI u 11.1111 u 11.1111 u 11.1111 u lt.1111 u II.IHI u 11.1111 
ms GlJIIIIIIIZS.111 9215-119-1 u 11.1111 u 11.1111 u lt.1111 u II.IHI u II.IHI u 11.1111 u 11.1111 u II.IHI 
1189 Gl!ZIIIIIIIZ.111 9ZIS·H9·Z u 11.1111 u 11.1111 J Z.1111 u II.IHI u It.IHI U 11.1111 u 11.1111 u II.IHI -- - - ·-1191 Glll!IIIIHZ.111 9ZIS·ll9·11 u lt.1111 --··u··· It.Hit u 11:1111 u 11:111, u II.Hit u"-·11.1111 u It.IHI u II.IHI 
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mz GlJIIIIIIIIZ.111 !!15·119-81 u 11:11111 -·u-·· 11.1111 I .J Z.1111 I u 11.1111 I ----u·- ·- lt.11111 u 11.1111 I u 11.11111 u 11.11119 
1191 GlJIIIIIIIIZ.111 9ZIS·ll9-6 u II.IHI u 11.1111 J Z.1111 u II.IHI u 11.1111 u II.IHI u 11.1111 u 11.1111 
ms GUJ11111112.m m1-1,9-1 U 11.1111 U II.IHI U II.IHI u 11.1111 u II.IHI u II.IHI u 11.1111 u II.IHI 
ms GUJ11111112.111 ms=m-11 ··-u····11.1111 I ·••·- u-· 11.1111 I ••.• U •• 11.1111 I u 11.1111 I u II.IHI I u II.IHI I u -i,:11111 u 11.11111 
ZIii GUZIZIIIIIZ.111 9ZIS·ll9·l u 11.1111 u 11.1111 J 2.1111 u II.IHI u 11.1111 u 11.1111 u 11.1111 u 11.1111 
llll iilllllZlll.111 9ZIS·ll9-9 u ·- 11.1111 --· _u 11.1111 u II.IHI u 11.1111 u 11.1111 u 11.1111 u 11.1111 u II.IHI 
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ST1 llllller Lab R\IJller (ug/LI (ug/LI -- (ug/LJ (Ug(LI (Ug/LJ (Ug/LJ (ug/LJ (ug/LJ 
1113 G111111111Zl :111 9215-119-5 u 11.1111 u 11.1111 u 11.1i11 u 11.1111 u 11.1111 u 11.1111 u 11.1111 u 11.1111 
l115 G11IIIIIIIZ5.ill 9215-119-1 u 11.1111 u 11.1111 u 11.1111 u 11.1111 u 11.1111 u II.IHI u 11.1111 u 11.1111 
1189 Gl!Zllllllll.111 9215.119.z U 11.1111 u II.IHI u II.IHI u II.IHI u 11.1111 u 11.1111 u 11.1111 u 11.1111 - -- -- - ·- -· --1191 GDlllllllll.111. 9215-119·11 ·-u-·-1;:1111 u 11:1111 ·-·u-11:1111·- u--11:1111 u --11.1111 010111 u 11.1111 u 11.1111 
Im GDlllllllll.111 9215·119·11 u 11.1111 u 11.1111 u 11.1111 u II.IHI u 11.1111 u 11.1111 u 11.1111 u II.IHI 
119z G11111111112.111 9215-119-8 --- u II.IHI D 11.1111 D 11.1111 u 11.1111 D 11.1111 u 11.1111 D 11.1111 D 11.1111 
119z c:1111111112.111 - 9215-m-ea u ··-11.1111 a u 11.1111a D 11.1111 a ---··u ---i,.1111 a· ·u 11:1111 a u 11.1111 H u ·-11.1111 a u It.IHI H 
1193 Glllllllll!Z.111 9215·119-6 u 11.!lll u 11.1111 u 11.1111 u II.till u 11.1111 u 11.1111 u II.IHI u 11.1111 
1195 Gl!lllllllll.111 9215·119-l U 11.1,11 u II.IHI D It.IHI D 11.1111 D II.IHI u It.IHI u 11.1111 D II.Ill! .. . -·· -- - --·· 1195 GDlllllllli.ill!21Hl9·1i- ·-·,r--11:1111 a D ---ii.IHI Ii ···--0--1,:1111 a· ·-u---11:1111 a u 11.1111 a u -11:1111 a ····u ll.llllH D 11.1111 a 
ZIii Gl!Zllllll!Z.111 9215·119-l u 11.1111 D 11.1111 D 11.1111 u 11.1111 D 11.1111 u 11.1111 D 11.1111 D 11.1111 
3131 illlllllZlll.111 9215-119-9 D 11.1111 u It.IHI D It.IHI D 11.1111 D 11,1111 D 11.1111 D 11.1111 D ll.1111 -· lll9 illlllllllll.111 9215=it9·4 u ·11.1111 Ii -- 11.1111 · ··-u~··-1,.111, --·-u-- u:1111 u 11.1111 u 11.1111 u ·11.1111 u II.IHI 
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2-pentanoae 2-Bewane Tetnchlaroetheae Toluene chloroethlne Chlorobenune ltbfl Bmm Styrene 
rn imer Labl1111ber (ug/LJ ______ (ug/LJ (ug/LJ .. (ug/LJ . (ug/LJ . (Ug/LJ (ug/LI _(ug/LJ 

m; ;;;rmmm.111 9215·11!-I u II.IHI u 11.1111 u II.IHI u 11.1111 u 11.1111 u 11.1111 u II.IHI u 11.1111 
ms ;;;rmmm.111 ms-11!H u 11.1111 u 11.1111 u II.IHI u 11.1111 u 11.1111 u 11.1111 u 11.1111 u 11.1111 
1:;; GU2lll11112.III 9215·11!1·2 ··- u -· 11.1111 u 11.1111 - -- u 11.1111 u 11.1111 u 11.1111 u II.IHI u II.IHI u 11.1111 
mt Glll!IIIIIU.111 9215·11!HI u 11.1111 ··u· . II.IHI u 11.1111 u 11.1111 u 11.1111 u 11.1111 u 11.1111 u 11.1111 
ll!i Glllllllllll.111 9215-ll!HI u 11.1111 u 11.1111 u 11.1111 u 11.1111 u 11.1111 u 11.1111 u 11.1111 u 11.1111 
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AMSTED 
Analyt1cal data for SEMIVOLATILES for f1le AMGUSV.DBF 07106/92 23,00,00 

07/06/92 
bll(Z.Chloro· 1,3-Dlcbloro- l,l·Dlchloro-

Phenol ethrll ether Z.Chlorophenol benzene btn:ene 
5TP Rwer Llll HUlber (ug/LJ (Ug/L) (ug/LJ (ug/LI Jug/LJ 

i11l ctllllllllZl.111 9215-119-5 u 11.1111 u 11.1111 u 11.1111 u 11.1111 u II.IHI 
lll5 CUIIIHll25.III 9215·119·1 u 11.1111 u 11.1111 u 11.1111 u 11.1111 u II.IHI 
118! ctllllllll!l.111 !215·11!-l u II.IHI u 11.1111 u 11.1111 u 11.1111 u II.IHI 
17!1 GUlllllllll.111 9215-11!-ll u 11.1111 D II.IHI u II.IHI u II.IHI u 11.1111 
11!1 GUJIIIIIIU.111 !215-11!·11 u 11.1111 u 11.1111 u II.IHI u II.IHI u It.IHI 
11!2 ctllllllll!l.111 !215·11!-8 u 11.1111 u II.IHI u II.IHI u 11.1111 u It.IHI 
11!3 ctllllllllll.111 !215-119-6 u II.IHI u II.IHI u 11.1111 u 11.1111 u 11.1111 
11!5 ctllllllllll.111 !215·11!-l u 11.1111 u II.IHI u II.IHI u 11.1111 u 11.1111 
ZIii ctllllHllll.111 9215-11!-l u 11.1111 u It.IHI u 11.1111 u 11.1111 u II.IHI 
llll llilllllZlll.111 9215-11!-! u 11.1111 u 11.1111 u II.IHI u II.IHI u II.IHI 

Analyt1cal data for SEMIVOLATILES for f1le AMGUSV.DBF 07/06/92 23,00,00 
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Page l 

l,2·Dlchloro· 2, 2 • -oxy,is 

D 
u 
u 
u 
u 
u 
u 
u 
u 
u 

benzene 
(ug/LI 

11.1111 
II.IHI 
11.1111 
11.1111 
11.1111 
11.1111 
11.1111 
11.1111 
11.1111 
II.IHI 

Hethylphml 
(Ug/LI 

u 11.1111 
u II.IHI 
u 11.1111 
u 11.1111 
u It.IHI 
u 11.1111 
u 11.1111 
u 11.1111 
u It.IHI 
u II.IHI 

-DATEltECEND-

( I ·Chlorcpro;:,ne I 
(ug/LI 

u II.IHI 
u 11.1111 
u 11.1111 
u It.IHI 
u II.IHI 
u 11.1111 
u 11.1111 
u II.IHI 
u 11.1111 
D il.1111 
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AMSTED 
Analytlcal data for SEMIVOLATILES for flle AMGUSV.DBF 07/06/92 23,00,00 18,042 bytes 

07/06/92 Page 2 
R·Rltroso·dl·•· b!s(2-Cblaro· 

Hetbylphenol dlpropylulne Bemhloroethane Rltrollto:ene !10phorone Z·Rltropheool 2,l·Dl1ethylpheoal eth011J aet•sne 
ST1 RIIIIJer Lal> Rlllber (Ug/LJ (ag/LJ (ug/LJ (ug/LJ (Ug/LJ (Ug/LJ (ug/LI (ug/LJ 

1713 GtllllllllZl,111 9215-119-5 U 11.1111 U 11.1111 U 11.1111 U 11.1111 U 11.1111 U 11.1111 U 11.1111 U 11.1111 
1115 GtllllllilZ5.ill m5-119-l U 11.1111 U 11.1111 U 11.1111 U 11.1111 U II.IHI U 11.1111 U 11.1111 U II.IHI 
11B9 GtlZIIIIIIIZ.111 9215-119-Z U ll.1111 U 11.1111 U 11,1111 U 11,1111 U 11,1111 U 11.1111 U 11.1111 U 11,1111 
1191 G1131111111Z.III 9Zl5·1!9·ll U 11.1111 U 11.1111 U 11.1111 U II.IHI U 11.1111 U 11.1111 U 11.1111 U 11.1111 
1191 G11311111111.III 9215·119-11 U 11.1111 U II.IHI U II.IHI U II.IHI U 11.1111 U 11.1111 U 11.1111 U 11.1111 
mz Gtllllllll!Z.111 9215-119-8 U 11.1111 U 11.1111 U 11.1111 U 11.1111 U 11.1111 U II.IHI U II.IHI U il.1111 
1193 Gtllllllll!Z,111 9215·119-6 U 11,1111 U II.IHI U 11.1111 U 11.1111 U 11.1111 U 11.1111 U 11.1111 U 11.1111 
11!5 Gtl31111111Z.III 9215·119-l U 11.1111 U 11.1111 U II.IHI U 11.1111 U 11.1111 U 11.1111 U 11.1111 U 11.1111 
?Ill GtlZIZIIIIIZ.111 m5·il9·3 U 11.1111 U 11.1111 U 11.1111 U II.IHI U 11.1111 U 11.1111 U 11.1111 U 11.1111 
llll WIIIIIZlll.111 9215-119-9 U 11.1111 U 11.1111 U II.IHI U II.IHI U 11.1111 U 11.1111 U 11.1111 U 11.1111 

Analytlcal data for SEMIVOLATILES for flle AMGUSV.DBF 07/06/92 23,00,00 lB, 042 bytes 
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AMSTED 
Analytical data for SE:MIVOLATILES for file AMGUSV.DBF 07/06/92 23,00,00 18,042 byt:9S 

07/06/92 Page 3 
1,2,f·Trtchloro- Henchloro- !-Cbloro· 2-KetbJl· ae:uchlorocrcla-

2,f-DJchlaraphenal benzene iapbtbalene !-Cblomnlllne butadiene l·HtbyJpbenol napbtb.alene pentadtene 
ST1 lilUltlec Lab Rwer tog/LI (Ug/LI (ug/LI (ug/LJ tug/LI (ug/LI (Ug/LJ (ug/LI 

!lll Gl!IIIIIIIZl,111 9215-119-5 D 11.1111 u 11.1111 u 11.1111 u II.IHI u 11.1111 u 11.1111 u 11.1111 u II.IHI 
ml Gl!IIIIIIIZl.ill 9215·119-I u 11.1111 u II.IHI u 11.1111 u II.IHI u 11.1111 u II.IHI u II.IHI u ll.llilUJ 
l;&; Gl!lllllll!Z.111 9Zll·ll9·2 u 11.1111 u 11.1111 u 11.1111 u 11.1111 D 11.1111 u 11.1111 u 11.1111 u 11,1111 UJ 
1191 CDlllllllll.111 9211-119·11 u 11.1111 u 11.1111 u lt.1111 u It.IHI u 11.1111 u It.IHI u 11.1111 u II.IHI 
1191 GUllllllHJ.111 9211·119·11 u 11.1111 u 11.1111 u It.IHI u It.IHI u It.IHI u It.IHI u 11.1111 u 11.1111 
1192 GUllllllll2.III 9211·119-8 u 11.1111 u 11.1111 u 11.1111 u It.IHI u II.IHI u 11.1111 D 11.1111 D 11.1111 
1193 GUIIIIIIIIZ.111 9215·119-6 u 11.1111 u 11.1111 u II.IHI u II.IHI u 11.1111 u 11.1111 u 11.1111 u II.IHI UJ 
ms CDl!llllll2.III 9215-119-7 u II.IHI D It.IHI u II.IHI u II.IHI u 11.1111 u 11.1111 u II.IHI u 11.1111 UJ 
2111 GUllZllilll.111 9215·119-l u 11.1111 u 11.1111 u 11.1111 u 11.1111 u 11.1111 u 11.1111 u 11.1111 u II.IHIUJ 
llll i"Vlllllllll.111 9215-119-9 u Ii.IHI u 11.1111 u 11.1111 D II.IHI u II.IHI u It.IHI D 11.1111 u 1l.ltil 

Analytical data for SE:MIVOLATILES for file AMGUSV.DBF 07/06/92 23,00,00 18,042 bytes 
07/06/92 Page 3 
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AMSTED 
Analytical data for SEMIVOLATILES for file AMGUSV.DBF 07/06/92 23,00,00 18,042 bytes 

07/06/92 Page 4 
2,1,6-Trlchloro· 2,1,5·Tr1ch.loro- 2-Chloro-

phenol P'tnol oaphlhllm 2-Rltroaollloe Dl1tthylphthalate lcenaphthyleoe Z,6·D1n1trotoluene 3-Rltraan!Uoe 

STP Rllll>er LallRIIID!!r jug/LI lug/LI lug/LI lug/LI (ug/LI lug/LI lug/LI IWLI 
ll13 Gt!lllilll2J.III 9215·1ll·5 u 11.1111 u 21.1111 u 11.1111 u 27.1111 u 11.1111 u II.IHI u 11.1111 u 21.1111 

ll15 Gt!lllllll25.ill 9215-IIH u 11.1111 u 25.1111 u II.IHI u Zl.1111 u II.IHI u II.IHI u II.IHI u 25.1111 

111! Gt!21111IIIZ.III 9215·113·2 u II.Hit u 21.1111 u II.IHI u 27.1111 u 11.1111 u 11.1111 u 11.1111 u 21.111; 

1191 Gt!JIIIIHl2.III 9215-m-u u 11.1111 u 25.1111 u II.IHI u 25.1111 u 11.1111 u 11.1111 u 11.1111 u 25.1111 

1191 Gt!JIIIIHU.111 9215·H!·ll u 11.1111 u 25.1111 u 11.1111 u 25.1111 u 11.1111 u II.IHI u II.IHI u 25.1111 

1192 Gt!llllllll2.III 9215·119-I u II.Hit u 26.1111 u II.IHI u 26.1111 u II.IHI u 11.1111 u II.IHI u 26.1111 

1193 Gt!IIIIIIIIZ.111 9215·119-6 u 11.1111 u 25.1111 u II.IHI u 25.1111 u 11.1111 u 11.1111 u II.IHI u 25.1111 

1195 Gt!JIIIIIHZ.111 9215·119·1 u 11.1111 u 26.1111 u 11.1111 u 26.1111 u 11.1111 u 11.1111 u II.IHI u 26.1111 

ZIii Gt!ZIZIIIIIZ.111 9215·119-l u II.IHI u 26.1111 u 11.1111 u 26.1111 u 11.1111 u 11.1111 u 11.1111 u 26.1111 

31;1 m11112111.111 9215-IIM u II.Hit u 25.1111 u II.IHI u 25.1111 u 11.1111 u 11.1111 u II.IHI u 21.1111 

Analytical data for SEMIVOLATILES for file AMGUSV.DBF 07/06/92 23,00,00 l.8, 042 bytes 
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AMSTED 
Analytical data for SEMIVOLATILES for file AMGUSV.DBF 07/06/92 23,00,00 18,042 bytes 

07/06/92 Page 5 
1-Chlocophenrl-

Acenaphthe11e 2,1-Dlnltraphenal 1-Rltraphenol Dlbe11%0laran 2, 4·01n1tratoluene Dlethylphthalate pbenrlether fluarene 
rnawer Lall Rulber (ng/LI (ng/LI (ng/LI (Ug/LI (ug/LI (ug/LI (ug/LI (ug/LI 

!713 Gt!illllll27,ill 9215-119-5 u 11.1111 u 21.1111 u 27.1111 u II.IHI u 11.1111 u 11.1111 0 11.1111 u II.IHI 
ms Gt!llllllllS.111 9215-11!-1 u 11.1111 u 25.1111 u 25.1111 u II.IHI u 11.1111 u 11.1111 u II.IHI u 11.1111 
!7!9 'i11211111112,III 9215-119-2 u 11.1111 u 21.1111 u 21.1111 u 11.1111 u 11.1111 u 11.1111 u 11,1111 u 11.1111 
1191 Gt!311111112.III 9215-119-11 u II.IHI u 25.1111 u 25.1111 u II.IHI u II.IHI u II.IHI 0 11.1111 u 11.1111 
1191 Gt!311111111.III 9215-119-If 0 11.1111 u 25.1111 u 25.1111 0 11.1111 0 11.1111 u 11.1111 u 11.1111 0 11.1111 
1192 Gt!lllllll12.III 9215-119-B 0 II.IHI u 26,1111 u 26,1111 u 11.1111 u 11.1111 u 11.1111 0 11.1111 u 11.1111 
1193 Gtlllllllll2.III 9215-119-6 u 11.1111 u 25.1111 u 25.HII 0 11.1111 u 11.1111 0 11.1111 u 11.1111 u 11.1111 
17!5 Gt!Jlllllll2.III 9215-119-7 u 11.1111 u 26,1111 0 26.1111 0 11.1111 0 11.1111 u 11.1111 u 11.1111 u 11.1111 
1111 Gt!212111112.III 9215·11!·l u 11.1111 u 26.1111 u 26.1111 u II.IHI 0 11.1111 u 11.1111 u II.IHI 0 11.1111 
l7ll Villlll2111.III 9215-119-! 0 11.1111 u 25.1111 u 25.1111 u 11.1111 u 11.1111 u 11.1111 u 11.1111 u 11.1111 

Analytical data for SEMIVOLATILES for file AMGUSV.DBF 07/06/92 23,00,00 18,042 bytes 
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AMSTED 
Analyt1cal data for SEMIVOLATILES for f11e AMGUSV.DBF 07/06/92 23,00,00 18,042 bytes 

07/06/92 Page 6 
f,6·Dlnltra· H·nltrasodlptienrl· f-Bmoptienrl· 

f-Rltroenlllne 2-Hthrlphenol Ulne phenrlether Beucblarobem:ene Pentachlorophenol Phenuthcene lllthracene 
str llwfr Lall RUll!er (Ug/L) (Ug/LI (ug/LJ (Ug/LJ (ug/LJ lug/LI (ug/LJ (ug/LI 

llll Gtllllllll21.III 9215-119-5 u 21.1111 u 21.1111 D II.IHI u 11.1111 D 11.1111 u 21.1111 u II.IHI D II.IHI 
1115 Gtlllllllll5,III 9215·119·1 u 25.1111 D ZS.IHI D II.IHI D 11.1111 D II.IHI u 25.1111 D II.IHI u II.IHI 
1189 Gtllllllllll.111 9215·119-l u 21.1111 D 21.1111 D II.IHI u ll.1111 D ll.1111 D 21.1111 D ll.1111 u 11.lill 
1191 GU311111112.III 921l·IIMI u 25.1111 D 25.1111 D II.IHI u 11.1111 D II.IHI D ll.1111 D II.IHI D II.IHI 
1191 Gtllllllllll.111 ms-m-11 D 25.1111 u 25.1111 u II.IHI u II.IHI u II.IHI u 25.1111 D II.IHI D 11.1111 
m2 GIJIIIIIIHZ.111 9215-119-B u 26.1111 D 26.1111 D II.IHI u 11.1111 D II.IHI D 26.1111 D 11.1111 D II.IHI 
ml Gtllllllllll.111 9215·119-6 u 25.1111 u 25.1111 u II.IHI u 11.1111 u II.IHI u ll.1111 u II.IHI D II.IHI 
ms Gtllllllllll.111 9215-119-1 D 26.1111 u 26.1111 u 11.1111 D 11.1111 D 11.1111 u lo.IHI u 11.1111 D II.IHI 
2111 Gtllllllllll.111 9215·119·3 D 26.1111 D 26.1111 u II.IHI D II.IHI u 11.1111 u 26.1111 u II.IHI u 11.1111 
llll WIIIIIZlll.111 9215·119-9 D 25.1111 D ll.1111 u 11.1111 D 11.1111 D 11.1111 D 25.1111 D 11.1111 D 11.1111 

--- ---- -- ·- -·-. ·-- -- -· ·-·- -- --

Analyt1cal data for SEMIVOLATILES for f1le AMGUSV.DBF 07/06/92 23,00,00 18,042 bytes 
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AMSTED 
Analytical data for SBMIVOLATILBS for file AMGUSV.OBF 07/06/92 23,00,00 18,042 bytes 

07/06/92 Page 7 
Dl·n·butyl• 8uty!be11%fl· 3,3'-Dlchlaro-

Clr.bazole phtbalate nuoranthene Pyrene plltbalate benzldlne Btm(aJanthracm Chrysene 
STJllratier Lall Nlllber (ug/LI (ng/LJ (Ug/LI (ng/LJ (ug/LI (Ug/LJ (ug/LI (ng/LI 

1113 GUlllllll21.III 9215-119-5 u ll.1111 u 11.1111 u ll.1111 u ll.1111 u 11.1111 u ll.1111 u ll.1111 u ll.1111 
ll15 GUIIIHll25.III 9215-119-1 u II.IHI u 11.1111 u 11.1111 u II.IHI u II.IHI u 11.1111 u 11.1111 u II.IHI 
1199 ~211111112.111 9215-119·2 u 11.1111 u ll.1111 u ll.1111 u ll.1111 u II.IHI u 11.1111 u ll.1111 u 11.1111 
1191 GU31Hllll2.IH 9211·119·11 u II.IHI u II.IHI u II.IHI u II.IHI u II.IHI u II.IHI u II.IHI u II.IHI 
1191 GU3!1111111.IH 9215·119·11 u II.IHI u II.IHI u II.IHI u II.IHI u II.IHI u II.IHI u II.IHI u II.IHI 
1192 GUIIIHlll2.HI 9215-119-8 u II.IHI u II.IHI u II.IHI u 11.1111 u II.IHI u II.IHI u II.IHI u II.IHI 
1193 GUIIIHll!l.111 9215-119-6 u 11.1111 u II.IHI u 11.1111 u ll.!111 u II.IHI u II.IHI u II.IHI u II.IHI 
1195 GU311111112.III 9215-119-1 u II.IHI u 11.1111 u II.IHI u 11.1111 u II.IHI u 11.1111 u II.IHI u 11.1111 
2111 GU212111112.III 9215-119-l u 11.1111 u II.IHI u II.IHI u 11.1111 u 11.1111 u 11.1111 u II.IHI u 11.1111 
3131 ll'illlllllll.111 9215-119-9 u 11.1111 u II.IHI u II.IHI u II.IHI u II.IHI u II.IHI u 11.1111 u 11.1111 

Analytical data for SBMIVOLATILBS for file AMGUSV.DBF 07/06/92 23,00,00 18,042 bytes 
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AMSTED 
Analytical data for SEMIVOLATILES for file AMGUSV.DBF 07/06/92 23,00,00 18,042 bytes 

07/06/92 Page 8 
bls(l-lthylhuy!J Dl·n-octyl• Bmo[bl· Bem(tl• !1111ena(l,Z,l•cdJ· DlbellZO(a,hJ· Bmo[g,h,11· 

pllthalate phthalate fluorantb.ene fluoraathene Bmo(aJpyme pyrene antbraceae perylene 
ST1 R111l!er Lab Rwer (Ug/LJ (ag/LJ (ag/LJ tug/LJ (ag/LJ (ug/LJ (ag/LJ tag/LI 

1713 GlllllllllZl .Ill !Zll·Hl·5 J 1.6111 u 11.1111 u 11.1111 u 11.1111 u 11.1111 D 11.1111 u 11.1111 D II.IHI 
1715 Glllll1111Z5.III !215·11!-l u 11.1111 u II.IHI D II.IHI u 11.1111 D 11.1111 D II.IHI D II.IHI u II.IHI 
118! Gllll!IIIIIZ.111 !215·11!-Z u II.IHI u 11.1111 u 11.1111 D 11.1111 u II.IHI u 11.1111 u 11.1111 u 11.1111 
11!1 Glll!IIIIIIZ.111 !215·119·11 J l.1111 D 11.1111 D II.IHI D II.IHI D II.IHI u II.IHI u II.IHI D 11.1111 
11!1 GIIJlllllll!.111 9215·119-11 J ,.em D II.IHI u II.IHI D II.IHI D II.IHI u II.IHI D II.IHI D II.IHI 
mz GIIIIIIIIHZ.111 9215-119-8 J 1.6111 D II.IHI u II.IHI u II.IHI u II.IHI u II.IHI u 11.1111 u II.IHI 
ll!l GIIIIIIIIIIZ.111 9215-119-6 J 1.1111 u 11.1111 u II.IHI u 11.1111 D 11.1111 u 11.1111 u II.IHI u 11.1111 
11!5 Glll!IIIIIIZ.111 !215·11!-l J I.JIii u 11.1111 u 11.1111 u II.IHI u 11.1111 u 11.1111 u 11.1111 u 11.1111 
2111 Glllllllllll.111 9215·11!·3 u 11.1111 u II.IHI u 11.1111 u II.IHI u II.IHI D 11.1111 u 11.1111 u 11.1111 
llll llilllllllll.HI 9215·11!-! ll.1111 u II.IHI u 11.1111 u II.IHI D II.IHI u 11.1111 u 11.1111 u 11.1111 

Analytical data for SEMIVOLATILES for file AMGUSV.DBF 07/06/92 23,00,00 18,042 bytes 
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Analytical data for TICS FOR SBMIVOLATILES for file AMGUST.DBF 07/06/92 23,00,00 17,308 bytes 

07/06/92 

STF Number 

1773GU000000027.000 

1775GU000000025.000 

1789GU201000042.000 

1790GU310000042.000 

1791GU310000041.000 

1792GU000000042.000 

1793GU000000042.000 

1795GU310000042.000 

2000GU202000042.000 

Lab Number 

9205-049-5 

9205-049-1 

9205-049-2 

9205-049-ll 

9205-049-10 

9205-049-8 

9205-049-6 

9205-049-7 

9205-049-3 

Tentatively Identified Compounds 

Unknown Hydrocarbon 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Cyclobexane, l-etbyl-2,3-dim 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Phenol, 2,6-bis(l,l-dimetbyl 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Phenol, 2,6-b1s(l,l-d1methyl 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Pbenol, 2,6-bis(l,l-dimetbyl 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Pbenol, 2,6-bis(l,l-dimetbYl 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
PHENOL, 2,6-BIS(l,l-DIMETHYL 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Phenol, 2,6-bis(l,l-dimetbyl 
Unknown Hydrocarbon 
2-cyclohexen-1-one 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Ethane, 1,1·-oxyb1s[2-methox 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Phenol, 2,6-bis(l,l-dimetbyl 

Qualifier 

.!NB 

.:JNB 

.!NB 

.!NB 

.1N 

.1N 

.1N 

.:JNB 

.!NB 

.:JNB 

.!NB 

.:JNB 

.:JNB 

.:JNB 

.:JNB 

.:JNB 

.:JNB 
JNB 
.!NB 
.!NB 
.:JNB 
.1N 
.1N 
.1N 
.:JNB 
.:JNB 
.:JNB 
.:JNB 
.:JNB 
.:JNB 
.:JNB 
.:JNB 
.:JNB 
.:JNB 
.:JNB 
JNB 
.1N 
.:JNB 
.:JNB 
JNB 
.:JNB 
.!NB 
.:JNB 
.:JNB 
.1N 
.1N 
.:JNB 
.!NB 
.!NB 
.:JNB 
.:JNB 

Concentration (ug/L) 

8.00 
11.00 
11.00 
4.00 
3.00 
4.00 
4.00 
3.00 
8.00 

22.00 
16.00 

4.00 
2.00 
8.00 

15.00 
17.00 
4.00 
2.00 
5.00 
4.00 
6.00 
2.00 
3.00 
2.00 
4.00 
5.00 

22.00 
16.00 
4.00 
2.00 

10.00 
16.00 
14.00 

4.00 
2.00 

12.00 
3.00 

18.00 
16.00 

4.00 
7.00 

13.00 
15.00 

4.00 
5.00 
2.00 
9.00 

19.00 
14.00 

4.00 
2.00 
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Validation 

R 
R 
R 
R 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

R 
R 
R 
R 
El 
R 
R 

El 
R 

DATA VAUDATIC:,~I 

DA9::::-.'tD--
VA'-=:.-:a:: ev __ _ 
ICEY'"".CCY __ _ 

Analytical data for TICS FOR SEMIVOLATILES for file AMGUST.DBF 07/06/92 23,00,00 17,308 bytes 
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AMSTED 
Analytical data for TICS FOR SEMIVOLATILES for file AMGUST.DBF 07/06/92 23,00,00 17,308 bytes 

07/06/92 

STF Number 

3730WW000002000.000 

Lab Number 

9205-049-9 

Tentatively Identified Compounds 

Unknown Hydrocarbon 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Unknown Hydrocarbon 
Phenol, 2,6-bis(l,l-dimethyl 
Unknown Hydrocarbon 

Qualifier Concentration (ug/L) 

.JNB 6.00 

.JNB 24.00 

.JNB 20.00 
JN 2.00 
.JNB 4.00 
.JNB 2.00 
JN 2.·00 
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Validation 

R 
R 
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R 
R 

Analytical data for TICS FOR SEMIVOLATILES for file.AMGUST.DBF 07/06/92 23,00,00 17,308 bytes 
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Analytical data £or SEMIV0LATILES £or £ile AMGUSV2.DBF 12/04/92 23:00:00 
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, [ SIF - Lah Nlmo2r ,,:m,,r--t---rr-=77r-.w,,--t--,, lu;/LI . . k I,. 000 19'rl ----w.= 1 · 

~ , 175' IIWOOllOOc000.000 S20!H9'r2 U 10.0000 '. 

j )~{~~-
l c~. --------~------------------'-------------------------
! --,(., 
j !-._,_.,,..,.......,..,...~--,.,---c---=------,---.........,.----~...,.._..------,.----,,---~--~~~----1 1 f:r··. · ,; · .,·· ~_;. ' .. :. --· ,· ··_: ,.i;:~i_:;i:;;;;:~i~>;;,,.:-.~:-:•i~::-~;.;~i:~~--:/,;_:,;~:;;~-.:/,"-i:~·:-=,'c:~:::.· ~\;-~::,:-,::.=t:oc-,,;~ :<;:;;;,_; .. . -:;,: 

i )f~ 
I J l ,~~--------~---~----~-~.~~-.=--~~---~:~-~---.-.~~;~;--:~<~:~.~~~-~~-~~L~"~?---~~-~~)~."-~~-:-;~--~,-~-~~~--~-~~-:~~----~~--~~7~~~~~r~~~~~:~~-,.~--~;~~~,-~~:~-r-~-~-~~~~~-~-.-~-,---~---.r--~---~-~~?-:--~----::~;;-z-~-:-.~-:--.--~~~;~-~~----,--~-~-,--_-.:-_~-~-------)8 .-, . •;r,- -~ JO•,.• 

1 ij::~--°0 ·;,::0~:.-~=-Ai~-;:_ .. ·.~.~ -"~:-·--{:-~~;f~~{;~i.~~i~~~~~l~~%~t~tt1~£J>i~1}¥,J~~¼~?f1;:~~;::;;7 = =~· ·> 

:~-j.~~.::r:;:~'· -~-: ,-J: '.,:,~.:,;·;.:.-~-~-·-:~·-~-~~~~0.:-~~~~~~:~::~;.~-:~-: .. _ -=·.;:.~~~~:= ~~.~ :;~\~~~ :•·.·. ;~;~•-:;:.:.·- ;-_· ·.•· ./:.:_ _. 

·~ 

. ) 

.. l 

i ) - ) 

I ) ~:,"_~,?~;~~~-·:,.; -J.-,•;;.;~~,>~:~;:C4~f:fB;;:~?;,~¥{ffKS!Ii0.NA;~~~~::~~~z~~~:::·~&2~~~:.§.;~·.-2:::t.1.::~k'; 'if;,c:~~: -· · .... ·.. ) 

l 18 
l I ,-,,,-,----=---,,-,--_,.,.-,--,--,,-.-,--,-.,.,..,,....,,,,,,_=--,-...,.,.,...._,.,...,..,,...,,,...,.,--...-..,...,....--,===-------.=-----~,-...-,...,..,.._~~--------,--,..----------! :r • ;,1· .. L~C~.;v,•,; -~'cc·~::;:~:~:;:~:,~:~:'.:~:~~~,,;:;:'.~~:,:::.~::~:~::• .. •···---··-· --. 
,~~:--_'-~_-___ -_\::~_;~~~,_~,~h_':_:,_~~--~_-~'.;:~_(:-;:_ .. :·~'._~:_=::=_·<·:_···_--_ .. ·~--:·.,_~,··.·_<-_· __ 
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1791 GUJllllllll.111 !ZIS·ll!-11 u I.SHI u I.IHI u I.Sill u 1,1111 u 1.1511 u 1.1511 
ll!Z GUIIIIIIIIZ.111 ms-m-e u I.SIii u 1.1111 u I.SIii D I.JIii u 1.1511 u 1.1511 
17,J G'ililillllll.111 9215·119·6 u I.SIii u I.Hit u 1.5111 u 1.1111 u 1.1511 u I.ISii 
!l!S GllllllllHl.111 9215·11!-l u I.SIii u 1.1111 u I.SHI u 1.1111 D 1.1511 u 1.1511 
:111 GUlillllHl.111 9215·119-l u I.SIii u 1.1111 u I.SIii u 1.1111 u 1.1511 u 1.1511 
llll iilllllllll.111 9!15-119-! u I.Sill u 1.1111 D I.SIii u I.JIii u 1.1511 u 1.1511 

Analytical data for POLYNUCLEAR AROMATIC HYDROCARBONS for file AMGUP.DBF 07/06/92 23,00,00 
07/06/92 
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Pyrene 
(nglLJ 

i.1111 
I.JIii 
l.liil 
1.1111 
1.1111 
1.1111 
1.1111 
1.1111 
I.Ill! 
1.1111 
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Analytlcal data fo. POLYNUCLEAR AROMATIC HYDROCARBONS fo. flle AMGUP.DBF 07/06/92 23,00,00 
07/06/92 

Benzo(bl· Benza(tl· IndeAO(l,2,l·cd)· 
Benzo(a)anthracene Chryaene flnoranthene fluorantbene emo(aJpyrene pyrene 

S?1 !iUJber Lab Hlllber (ug/LJ (ng/LJ (ug/LJ (Ug/LJ (ug/LJ (ug/LJ 
Im G!Jllllll121.III 9211-119-5 u 1.1111 u I.lilt u 1.1111 u 1.1111 u 1.1111 u I.lilt 
llll Gllll1111121.III 9211·11!-I u 1.1111 u 1.1111 u 1.1111 u 1.1111 u 1.1111 u I.lilt 
1189 Gll211111142.III 9215·119-2 u 1.1111 u I.lilt u 1.1111 u 1.1111 u I.lilt u 1.1111 
1191 Glllllllll♦Z.111 !215·H9·11 u 1.1111 u 1.1111 u 1.1111 u 1.1111 u 1.1111 u 1.1111 
1191 GIJllllllln.111 m5-m-11 u 1.1111 u 1.1111 u 0.1111 u 1.1111 u 1.1111 u 1.1111 
1192 Gllllllilllz.tll !211·1!9-B u 1.1111 u 1.1111 u 1.1111 u 1.1111 u 1.1111 u 1.1111 
m i;;JIIIIIIHZ.111 !211·119-6 u I.IHI u I.IHI u 1.1111 u 1.1111 u I.lilt u 1.1111 
195 GIJllilllllZ.111 !215·1!9-1 u 1.1111 u 1.1111 u 1.1111 0 1.1111 u 1.1111 u I.JIii 
Ill Gll2121111!2.III 9215·1!9-l u 1.1111 u 1.1111 u I.lilt u 1.1111 u I.lilt u I.lilt 
131 11m111m1.111 9215·119-9 u 1.1111 u 1.1111 u 1.1111 u 1.1111 u 1.1111 u 1.1111 

Analytlcal data fo. POLYNUCLEAR AROMATIC Hl/DROCARBONS fo. flle AMGUP.DBF 07/06/92 23,00,00 
07/06/92 

.c~B C'l ···•a nl ,- I I LI zi.O~CJ.·. [1 JU. D 

\ ./ 
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/ 

.1 •, J ·' .I ·, 
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antbracene perylene 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

(ug/LJ (ug/LJ 
1.2111 u I.IHI 
1.2111 u 1.1111 
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1.2111 u 1.1111 
1.2111 u I.lilt 
1.2111 u 1.1111 
1.2111 u 1.1111 
I.ZIii 0 1.1111 
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Analytical data £or POLYNUCLEAR AROMATIC HYDROCARBONS £or £ile AHGUP2.DBF 12/04/92 23:00:00 2,94.4 bytes 

-· ----1~ ., Page 1 '! 

....,,ha1.,..,· ·_.;I -'. llhi!nanthrorie I Rntn,=ne I F1<,,,,.,r.,h= I .;;;e,e - I ·: r --==-~--J.l!Llb-,:_J-_ _jj"llli.l.._---!----1""'1l.L----1---[Ji;ILL __ --l--__ ~C.,Li __ _i. ___ J!(UIG"ll/LJ.L_--t ___ l!Sf'-J . tu;/~ . hr;'hL '. 
:;:-. ~A~.coo 9209-!~1t-1 j u o.5000 j u 1.0000 u o.!ooo u 0.1000 I 2.;oco . o.061;0 I .\ . .2000 I •·= I ·' '™ :.woooo2000.coo 920'l-19'-2 u o.sooo u 1.0000 u o.5000 u 0.:000 u o.osco I u o.o<.oo u 0.1000 u 0.1000 ;;_( 

':-~-{-. :~.::~--~-.. ~:-:./;.i(r":·;· 

:::.

::< 

::< 
·------ -; 

I ~ 
I ', 
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AMSTED 
Analytical data for POLYNUCLEAR AROMATIC HYDROCARBONS £or file ANGUP2.DBF 12/04/92 23:00:00 2,944 bytes 

~----...i.;LJJJ,LlS:'----------------------------------------------------------~ege_2 ___ . 
Benzo{a}anthrle'lfe au-y.... . floori:nthene ... flllOl"Where . Sl!nzof•lpyrene pynne Whr~ peryl.me . r 

SenzoCb)- !enza(kJ- IrdenoU,2.3-cd)- Dit.enzoCa,h)- l Ben:otg,:-t,:J- l . 
' ~--STE. , I _____ •- ___ (u;/U .. ___ _ • 

rr.:-. :;ooocococoo.coo ,2on'l<-1 I ~ 0.1000 I u 0.1000 u 0.1000 I u 0.1000 I u 0.1000 u 0.1000 J u 0.2000 I u 0.1000 I ' 
:~ --000 9203-l'l<-2 I U 0.1000 U 0.1000 U 0.1000 U 0.:000 U 0.1000 U 0.1000 U 0.2000 U 0.:000 I ; (" 

.:~•----:; .. _.. -~ - --· -:-~·:-:. 
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Analytical data for PESTICIDES/li'CB for file AMGUPT.DBF 07/06/92 23,00,00 

07/06/92 
guu•BBC 

alpha-BBC beta-BBC delta-BBC tLlndanel Beptachlor 
5!111wier Lab Rlllller tug/LI tug/LI tug/LI tug/LI tug/LI 

m; GtlllillllZl.111 9215·11M u 1.1511 u 1.1511 0 1.1511 u 1.1511 u 1.1511 
ms mmmzs.m m1-m-1 u 1.1121 u 1.1lll u 1.1lll u I.IIZI 0 1.1121 
Ile! GOlllillllZ.111 9211·119·2 u 1.1521 u l.llli 0 1.1521 0 I.IIZI u 1.1529 
17!1 COllllllllZ.111 9211·119·11 u 1.1511 l.!lll 0 1.1511 u 1.1511 u 1.1111 
Im C03111HH!.III 9211·119·11 u 1.1111 0 1.1111 u 1.1111 0 1.1511 0 1.1111 
,J792 COHHHHl.111 9Zl5·H9-8 0 1.1111 u 1.1111 u 1.1111 0 1.1111 0 t.1111 
'l m GOIIIIIIH2.III 9211-119-6 u 1.15lt u 1.1511 u 1.1111 u 1.1111 0 1.15lt 

791 Gtlllillll42.III 9211·119-J u 1.1511 u 1.1111 u 1.1111 u 1.1511 0 l.llli 
Ill G021llllll2.lfl 9215·119·3 u 1.1lll u 1.1531 u 1.1531 0 1.1531 u I.ISJI 
lll liVHIIIZlll.111 92!5·119-9 u 1.1531 u 1.1531 0 1.1531 u 1.1531 0 1.1531 

Analytical data for PESTICIDES/li'CB for file AMGUPT.DBF 07/06/92 23,00,00 
07/06/92 
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u 
u 
u 
0 
u 
0 
u 
u 
u 
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l . .I :· __ J I J 

9,220 bytes 

Aldrin 
tug/LI 

1.1511 
1.1121 
1.1121 
1.1511 
1.1111 
1.1111 
1.15lt 
:.1m 
I.ISJI 
1.1531 

Page l 

Beptachlor epo1lde lndasul!an I 
tug/LJ [ug/LI 

u l.i5lt u l.i5lt 
0 1.1121 u i.1111 
u I.IIZI 0 um 
u 1.1111 i.llll 
0 1.1511 u 1.1511 
u 1.1511 0 1.1111 
u i.1511 u i.llli 
u 1.1111 u 1.1111 
u 1.1531 0 1.1531 
u 1.1531 0 1.1531 

-DATE: F.£CEJVED----
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Analytical data for PESTICIDES/PCB for file AMGUFT.DBF 07/06/92 23,00,00 9,220 bytes 
07/06/92 Page 2 

Dleldrln !,l'·DDI lndrln lndosnlfan II l,l'·DDD lndosU!fan sn!fate 1,l'·DDI RethOlJChlor 
ST1 !iWer Lab Bl!lbtr (ug/LJ (ug/LJ (uglLJ (ng/LJ (ng/L) (Ug/L) (ug/L) (ug/LJ 

m; ;;i:111111121.m 9211-119-5 u 1,1111 u 1.1111 u 1.1111 D t.1111 u 1.1111 u 1.1111 u 1.1111 u 1.5111 
ms GDIIIHIIZS.111 9215-119-1 u I.IHI u I.JIii u I.IHI D 1.1111 u I.JIii u 1.1111 u 1.1111 u i.5211 
n;; GDZllllll12.III 9215-119·2 D 1.1111 u I.JIii u I.IHI u 1.1111 u 1.1111 u 1.1111 u I.JIii u i.5111 
17!1 GDlllll1112.III 9215-119·11 I.IHI u I.IHI D 1.1111 u 1.1111 D 1.1111 D I.IHI u 1.1111 u 1.5111 
Im GDJIIIIIIII.HI 9215-119-11 D 1.1111 D I.IHI D 1.1111 u 1.1111 D 1.1111 u 1.1111 u I.IHI D l.llil 
mz GDIIIIIIHZ.111 9215-119-8 u I.IHI u I.IHI u 1.1111 D 1.1111 D 1.1111 D I.JIii D 1.1111 u um 
!'13 !;UIIHllll2.III 9215·119-6 u t.1111 u 1.1111 u 1.1111 D I.IHI D 1.1111 u 1.1111 u I.IHI u 1.5111 
ms ;;ummm.111 9215-119-1 u 1.1111 u t.1111 u 1.1111 u 1.1111 D 1.1111 D t.1111 u 1.1111 u 1.5111 
zm cummm.m 9211-m-1 u 1.1111 u 1.1111 u 1.1111 D l.llil u 1.1111 u 1.1111 u 1.1111 D l.llii 
llll i'lilllllZlll.111 9215·119-9 u l.llil D 1.1111 u 1.1111 D 1.1111 D 1.1111 u 1.1111 u 1.1111 u 1.5311 

Analytical data for PESTICIDES/PCB for file AMGUFT.DBF 07/06/92 23,00,00 9,220 bytes 
07/06/92 
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Analytical data fa. PESTICIDES/l?CB fa. file AMGUPT.DBF 07/06/92 23,00,00 9,220 bytes 
07106/92 Page 3 

Bndrln ketone alpba•Chl0<dane gaua-Chl0<dane Toupbene lrocl0<·lll6 lroclor-1221 lmlor-1232 lml0<-12!! 
ST7 Jlllller Lab Rlllller (ug/LJ (ug/LJ (ug/LJ (ug/LJ (ug/LJ (ug/LJ (ug/L) (ug/LJ 

!77l G'Jlllllll!l.lil 9215·1!9-5 U I.Jill U I.SIii U I.SIii U J.1111 U I.SIii U I.SIii U 1.5111 U I.SIii 
1;15 G'Jillllll!S.111 9215·119-I U 1.1111 U l.5!11 U 1.5211 U I.Bill U 1.5211 U 1.5211 U B.Slil U ,.ma 
1m G'Jlillilll!.111 9215·119-Z U 1.1111 U 1.5211 U I.Sm U 1.1111 U 1.5211 U 1.5211 U I.Sm U 1.5!11 
17:I G'Jjllllllll.111 9215·119·11 U 1.1111 U I.SIii U I.SIii U 1.1111 U I.Sill U I.SIii U I.SIii U I.SIii 
1791 Gtllllllllll.111 9215·119-11 U 1.1111 U I.SIii U I.SIii U 1.1111 U t.5111 U I.SIii U I.Sill U I.SIii 
1792 GUillllllll.111 9215·119-8 U I.IHI U I.Slit U I.SIii U 1.1111 U I.Sill U I.SIii U I.Sill U I.Sill 
!l!l GUillllllll.111 9215-119-6 U 1.1111 U 1.5111 U I.SIii U I.lilt U I.SIii U I.SIii U I.SIii U I.SIii 
ms GUlllllll!Z.111 9215·119-l U I.IHI U I.SHI U I.SIii U 1.1111 U I.SIii U I.SIii U I.Sm U 1.5111 
Zill G'Jli!llllll.111 9215-119-l U 1.1111 U I.Slit U I.Slll U 1.1111 U 1.5311 U I.Slll U I.Sm U 1.m, 
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TABLE F-1 

TOT AL PETROLEUM HYDROCARBONS 
DATA SUMMARY 

Total Petroleum 
1 Laboratory Number ID Number Hydrocarbons (mg/LI 

9205-049-5 1773GU000000027.000 u 1.0 

9205-049-1 1775GU000000025.000 u 1 .0 

9205-049-2 1789GU201000042.000 u 1.0 

9205-049-11 1790GU310000042.000 u 1.0 

9205-049-10 1791GU310000041.000 u 1.0 

9205-049-8 1792GU000000042.000 u 1.0 

9205-049-6 1793GU000000042.000 u 1.0 

9205-049-7 1795GU310000042.000 u 1.0 

9205-049-3 2000GU202000042.000 u 1.0 

9205-049-9 3730WW000002000.000 u 1.0 

916058.00 
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TABLE F-2 

TOT AL PETROLEUM HYDROCARBONS 
DATA SUMMARY 

Total Petroleum 
Laboratory Number ID Number Hydrocarbons (mg/L) 

9209-194-1 1794GU000000000.000 u 1.0 

9209-194-2 1794WW000000000.000 u 1.0 

7 December 1992 926061.00 
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INTRODUCTION 

The submitted data packages have been reviewed by EcoChem, Inc. Data validation 
packets for the organics and inorganics analyses, which detail items reviewed, are on file at 
EcoChem. The quality assurance evaluations performed and the resulting data qualification 
recommendations are summarized in the following sections: 

■ 
■ 
■ 
■ 
■ 

Volatile Organic Analyses 
Semivolatile Organic Analyses 
Pesticide/PCB Analyses 
P AH Analyses 
Total Metals Analyses 

Recommended data qualifiers are based on the EPA Data Validation Functional 
Guidelines (U.S. EPA, 1988b, c, d). These guidelines require that the data reviewer use 
professional judgment to designate data qualifiers, but do not replace those assigned by the 
laboratory. Data may be qualified even though the laboratory fulfilled all the requirements 
stated in the EPA Contract Laboratory Program (CLP) Statement of Work (SOW) for a 
particular analysis (U.S. EPA, 1988a, 1990a, b). Unless specifically stated in the text, data 
qualifications are not due to laboratory error or deviations from the analysis protocols 
defined in the EPA SOW, but are based on EPA data validation guidelines. 

EcoChem, Inc.'s goal in assigning data validation qualifiers is to assist in proper data 
interpretation. If values are assigned a J, or UJ, data can be used for site evaluation 
purposes, but reasons for data qualification should be taken into consideration when 
interpreting sample concentrations. If values are assigned an R, the data are to be rejected 
and should not be used for any site evaluation purposes. If values have no data qualifier 
assigned, then the data meet all data quality goals as outlined in the EPA Functional 
Guidelines and as required by the South Tacoma Field Superfund Site Quality Assurance 
Project Plan, March, 1991. 

Holding times, sample integrity and required analyses were determined by review of 
the chain-of-custody sheets. Chain-of-custody records were received for all samples. A 
summary of the samples reviewed is provided in Table 1. 
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Table L Summary or Analysis Reviewed. 

Sample Number VOA BNA 
2/27 2/27 

1774PPOOOOOOOOO.OOO 01140" 01140" 
5/11 5/11 
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5/11 5/11 

1794S8310000029.500 03205 03112 
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DATA VALIDATION REPORT 
VOLATILE ORGANIC ANALYSES 

I. Sample Holding Times: ACCEPTABLE/All criteria met. 

11. GC/MS Instrument Performance Check: ACCEPTABLE/All criteria met. 

m. Initial and Continuing Calibration: ACCEPTABLE/With the following exceptions. 

Qualified Data: 

Compound Qualifier Sample Number Reason 

Methylene Chloride J4(+) 9203-205-1, 9203-205-2 Continuing calibration 
%D > 25%, 
(%D = 47,6%) 

Methylene Chloride J4(+) 9203-112-1 Continulng calibration 
%D > 25%, 
(%D = 35.0%) 

Acetone J4(+) 9203-205-1, 9203-205-2, Initial calibration %RSD 
9203-112-1 > 30%, 

(%RSD = 44.2%) 

2-Butanone R(·) 9201-140-1, Continuing calibration 
9201-140-IDUP RRF50 < 0.05, 

(RRF50 = 0,041) 

Discussjon 

The relative response factor (RRF) and the percent relative standard deviation 
(%RSD) for the initial calibration, and the RRF and percent difference (%D) for the 
calibration were evaluated. The five point calibration curve was established using different 
concentrations of standards for SDG 01140 than stated in the 1990 SOW. The laboratory 
analyzed the standards at the concentrations specified by the 1988 SOW. This was judged 
not to affect the results, and no qualifiers are recommended. 

Criteria for %D, RRF50 and %RSD between calibrations were not met for 
compounds listed above. Functional Guidelines specifies positive results are assigned a J4 
qualifier if initial calibration RSD is greater than 30%, and if %D for continuing calibration 
is greater than 25%. For significant %RSD of %D variations (>50%), detection limits are 
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also qualified (UJ). If the RRF is less than 0.05, then positive results are qualified as 
estimated (J4) and nondetects unu,able (R). Qualifiers are summarized in the above table. 

IV. Blank Analyses: ACCEPT ABLE/With the following exceptio~s. 

Qualified Data: 

Compound Qualifier Sample Number Reasun 

Methylene Chloride UJ et !1203-205-1, !1203-205-2, Sample value < 10 x method 
Reported !1203-112·1, !1201-140-lDUP blank concentmtlo1L 

Value 

Acetone UJ at !1203-205-1, !1203-205-2, Sample value < 10 x method 
Reported !1203-112-1, !1201-140-1, blank concentmtlo1L 

Value !1201-140-lDUP 

Discussion 

Methylene chloride and acetone were detected in the laboratory method blanks. 
Because these are common laboratory contaminants, an action level is determined for data 
qualification at 10 times the highest associated blank value. Samples with concentrations less 
than the action level are qualified (UJ), and are listed in the above table. 

The laboratory did not follow the CLP SOW for blank analyses, as method blank 
weights did not always match the associated sample weight. Therefore, to compare method 
blank: results to sample results, results from the raw data instrument readouts were used, 
rather than Form I results. 

V. Surrogate Recovery: ACCEPTABLE/With the following exceptions. 

Qualified Data: 

Compound Qualifier Sample Number Reason 

All volatile organic compounds R !1201-140-1 Low surrogate recovery, 
Use duplicate results. 

Discussion 

Surrogate percent recovery (%R) for toluene-d8 was low (76%) for Sample 9201-140-
1 indicating possible low biased results. A duplicate sample was analyzed with results within 
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control limits. It is recommended that the sample results for 9201-140-1 be rejected and the 
9201-140-lDUP results be used instead. 

VI. Matrix Spike/Matrix Spike Duplicate Sample Analyses: ACCEPT ABLE/All criteria 
met. 

VII, Field Duplicates: Not Submitted. 

Djscussion 

A field duplicate was not submitted, but the laboratory performed the product sample 
analysis in duplicate. Surrogate recovery was low for one analyses (9201-140-1 ), and relative 
percent differences (RPD) between the duplicates were high (12.5%-86.7%). Therefore, the 
results reported for Sample 9201-140-lDUP are recommended to be used rather than the 
inital results which may be biased low. 

VIII. Internal Standards Performance: ACCEPTABLE/All criteria met. 

IX, Compound Identification: ACCEPTABLE/All criteria met. 

x. Compound Quantitation and Reported Contract Required Quantitation Limits 
(CRQL): ACCEPTABLE/All criteria met. 

XI. Tentatively Identified Compounds (TIC): ACCEPTABLE/With the following 
exceptions. 

Discussion 

All TIC are flagged tentatively identified at estimated concentrations (JN). 

XII. System Performance: ACCEPTABLE/All criteria met. 

XIII. Overall Assessment of the Data 

The data, as qualified, are acceptable for use. 
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DATA VALIDATION REPORT 
SEMIVOLATILE ORGANICS ANALYSES 

I. Sample Holding Times: ACCEPTABLE\ With the following exceptions. 

Qualified Data: None 

Djscussjon 

The holding time criterion of fourteen days from date of sampling was used for soils 
and the product sample. The matrix spike duplicate associated with the soil samples was 
extracted 17 days after sampling. All other MS/MSD QC parameters (surrogates, percent 
recovery, and RPD values) were acceptable, so no action was taken. All analyses met the 
40 days from date of extraction holding time criterion. 

II. GC/MS Instrument Performance Checks: ACCEPTABLE\All criteria met. 

m. Initial and Continuing Calibration: ACCEPT ABLE\ With the following exceptions. 

Qualified Data: 

Sample %D orRRF QC II 
Compound Qunllner Number Criteria 

Hexachlorocyclo UJ. 9203-205-1 +74,1 Criteria limit~ 
pentadlene 25%D 

2,4-Dlnltrophenol UJ 9203-205-1 +66.2 Criteria limit~ 
25%D 

4-Chloroanlllne UJ 9203-205-2 +66,4 Criteria limit~ 
25%D 

Hexnchlorocyclo UJ 9203-205-2 +67.0 Criteria limit~ 
pentadlene 25%D 

4-Nltroanlllne UJ 9203-205-2 +65.4 Criteria limit~ 
25%D 

4,6-Dlnltro- UJ 9203-205-2 +64.9 Criteria limit~ 
2-Methylphenol 25%D 

2-Nltroanlllne R 9203-205-2 0,044 Criteria limit~ 
0,050 RRF. 

2306.SVflUM 12, 1992/Plnol 4 

o .... z: 
c:: v,o 
,.., -I 

r .... 
--lr'1C"> 
ov,r,i 

(/) .. 
-I 
:c C"> ,.., r .... ,..,.., 
o:,,. 
c:: ;o -I 
:,,. :c 
r--lr'l .... :c 
--1:,,.0 
-<Z:O 

C") 
0--IC:: .., :c 3: .... ,.., 
--IV>Z: 
:c -I ,.., z: 

o .... 
0--IZ: 
0 .... 
C">C">--1 
C::r'l:C 
3:• .... ,.., (/) 

z: .... 
--1--1-., 
• ;o .... ,,. 

(/) 3: ,.., 

:0 
~ ._,, 
.---.. 
CJ 
CJ 

ii __ q 
,. I, 

L., ' 
-

7 

\ 

\ 



'' 

I, 

2,4•Dlnltro• 
phenol 

Djscussjon 

R !1203-205-2 0.040 Criteria llmlt ~ 
0,050 RRF. 

Each of the three initial calibrations had several compounds that exceeded the 30% 
limit for percent Relative Standard Deviation (%RSD). These compounds were not 
detected in any of the samples. The slightly high %RSD were judged not to affect the 
quantitation limits and no data qualifiers are recommended. 

Each of the continuing calibrations had several compounds that exceeded the 25% 
limit for percent difference. While none of these compounds were detected in the samples, 
the high percent differences for some of the compounds demonstrated a possible loss of 
sensitivity for that compound, affecting the quantitation limit. These compound quantitation 
limits are estimated (UJ) in the associated samples, and are listed in the above table. 

Two compounds in the 4/16/92 continuing calibration (3-nitroaniline and 2,4-
dinitrophenol) had relative response factors (RRF) that were below the 0.05 lower 
acceptance threshold. There were no positive results for these compounds. The non-detects 
are rejected (R) due to loss of sensitivity, and are listed in the above table. 

The Form 7 (continuing calibration report) submitted with the product sample data 
package had many errors in the "Minimum RRF' column. The RRF printed on the form did 
not match the RRF specified in the 3/90 SOW. Data were validated on the basis of the 
correct RRF from the 3/90 SOW, and all RRF results were acceptable. 

The RRF for 2,4,6-tnbromophenol in the soil samples was not updated. The incorrect 
RRF was used to calculate the detected concentration of 2,4,6-tribromophenol, which in turn 
invalidated all percent recoveries reported for this surrogate. As the qualifiers applied to the 
samples would not change on the basis of this one surrogate, no action was taken. See 
Section V. 

IV. Blank Analyses: ACCEPTABLE\ With the following exceptions. 

Qualified Data: 

Compound Qualifier Sample Number Reason 

Dl•n-butylphthalate UJ at Reported Value 9203-205-1 Sample within lOx 
Bls(2-elhylhexyl) method blank 

phthalate concentnltlon. 

2l06.5Vn""' IZ 1992/Plnal 5 

l 

OHZ 
C: VI 0 ,.,, -t 

rH 
-l1"'1C"> 
OVll"'1 

VI•• 
-t :,:r, 
1"'1rH ,.,,.., 
.o> 
C: ;tl -t 
)> :,: 
r-11"'1 
H:I: 
-t>o 
-<ZO 

n 
o-tc: 
.., :,: 3: 

Hf'T1 
-!VIZ 
:,: -t 
1"'1Z 

OH 
0-I Z 
OH 
r, n-t 
C:,.,, :r 
3:• H 
,.,, V'I 
ZH 
-t -t.., 
• ;tl 

H )> 
V'I 3: ,.,, 

7 

\ 

\ 



Bls(2-ethylhexyl) UJ at Reported Value !1203-20S-2 Sample wlthln lOx 
phthalate method blank 

concentratlo1L 

Discussion 

The method blank associated with the product sample was free of target compounds 
above the detection limit. Each of the soil method blanks contained di-n-butylphthalate and 
bis (2-ethylhexyl) phthalate. SBLKA327 also contained butylbenzylphthalate. Only the matrix 
spike was associated with SBLKA327, and matrix spike samples are not qualified due to 
blank contamination. The 'ten times' rule from Functional Guidelines was used to qualify 
the phthalate contamination in SBLK0324. The data qualifiers are summarized in the above 
table. 

V. Surrogate Recovecy: ACCEPTABLE\ With the following exceptions. 

Qualified Data: 

Compound Qualifier Sample Number Reason 

All positive results J4 9201-140-1 4 surrogate recoveries 
above limits, 

All positive results J4 9201-140-lRE 4 surrogate recoveries 
above limits, 

All results R 9201-140-lA Use results rrom 
reanalysis 9201-140• 
lARE. 

Discussion 

For the soil samples, one analysis 9203-205-2 had a recovery for 2-fluorobiphenyl that 
was above the acceptance limits. All other soil surrogate recoveries were acceptable, so no 
soil samples were qualified due to surrogates. 

For the product sample, the analysis and reanalysis at the highest concentration (5 
fold dilution) each had four surrogates (2-fluorobiphenyl, terphenyl-dl4, phenol-d5 and 2,4,6-
tribromophenol) with percent recoveries above the acceptance limits. All positive results in 
those analyses are estimated (J). Functional Guidelines does not recommend qualifiers for 
non-detects when surrogate recoveries are high. 

A 20-fold dilution and reanalysis was performed on the product sample. The dilution 
had three surrogates (nitrobenzene-d5, 2-fluorobiphenyl and phenol-d5) above the 
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acceptance limits. The reanalysis of the dilution had only phenol-d5 above the acceptance 
limits. The precision between the two analyses was acceptable, with the highest relative 
percent difference (RPD) value at 24%. For these reasons, all results from the initial 20-fold 
dilution are rejected (R), and the results from the reanalysis should be used. 

The two additional surrogates required by the 3/90 SOW (2-chlorophenol-d4 and 1,2-
dichlorobenzene-d4) were not added to the product analyses. This is a contractual violation 
rather than a technical one, and no data were qualified due to this problem. 

Due to the software used by the laboratory most surrogate recovery results did not 
agree with hand calculations. This was determined to be caused by rounding performed by 
the software. Some of these differences resulted in surrogate recoveries being reported as 
acceptable when calculated results without rounding were above the control criteria. All of 
the 2,4,6-tnbromophenol results were incorrectly calculated, as the incorrect RRF factor was 
used (see also Section III). Data are validated on the basis of the correct results calculated 
from the raw data. The laboratory was requested to submit corrected da!a forms. 

VI. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Sample Analyses: 
ACCEPTABLE\ With the following exceptions. 

Qualified Data: None. 

Discussion 

For the product sample, a MS/MSD set was analyzed at the high concentration (5-
fold dilution) and the 20-fold dilution level. A blank spike MS/MSD was also analyzed. At 
the 5-fold dilution level, all percent recoveries except 2,4-dinitrotoluene in the MSD sample 
were above the specified control limits. In the 20-fold dilution MS/MSD, all percent 
recoveries were above the limits. In the blank spike MS/MSD, 11 of 22 compounds had 
percent recoveries above the acceptance limits. All of the RPD values were acceptable 
except for the RPD for phenol in the 20-fold dilution MS/MSD. 

One explanation for the high recoveries is matrix effects. Other QC criteria such as 
surrogate and internal standard recoveries demonstrate that there is a matrix effect, 
especially in the 5-fold dilution. Another possible explanation is that the (on-column) level 
of analytes detected is 20 ug/Kg, which is the same level as the lowest calibration standard. 
The five point curve tends to give slightly higher variations in concentration results at the 
lowest (20 ug/Kg) and highest (160 ug/Kg) points in the curve. The 20 ug/Kg standard in the 
initial calibration also gave somewhat higher results than did the other concentrations. 

In the soil samples MS/MSD set, all percent recoveries were acceptable. One RPD 
value (n-nitroso-di-n-propylamine at 47) was above the acceptance limit. No data are 
qualified on the basis of MS/MSD results alone. 
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VII. Field Duplicates: Not Submitted. 

Discussion 

A field duplicate was not submitted, but the laboratory performed the product sample 
analysis in duplicate. The results of the duplicates were compared. The highest RPD value 
was 24.6, which indicates an acceptable level of precision. 

VIII. Internal Standards Performance: ACCEPTABLE\ With the following exceptions. 

Qualified Data: 

I Compound I Qualifier I Sample Number I Reason I 
4,6-Dlnitro-2-methyl- phenol UJ(·) 9201-140-1 Area count or IS < 50% or 
N-nitrosodlphenylamlne J4(+) continuing calibration IS. 
4-Bromophenylphenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenonthrene 
Carbazole 
Anthrocene 
Dl-n-butylphthalate 
Fluoronthene 
Pyrene 
Butylbenzylphtholate 
3,3'-Dlchlorobenzldlne 
Benzo(a)anthracene 
bls-2-(ethylhexyl)phthalate 
Chrysene 
Dl-n-octylphthalate 
Benzo(b)Ouoronthene. 
Benzo(k)Ouoronthene 
Benzo(a)pyrene 
lndeno(l,2,3-cd)pyrene 
Dlbenz(a,h)anthrocene 
Benzo(g,h,l)perylene 
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Compound Quallner Sample Number Reason 

Hexachlorocyclopentadlene J4(+)/ 9201-140-lRE Area count or IS < 50% or 
2,4,6-Trichlorophenol UJ(·) continuing calibration IS, 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2- Nltroanlllne 
Dlmethylphthalate 
Acenapbthylene 
3-Nltroanlllne 
Acenaphthene 
2,4-Dlnltrophenol 
4-Nltrophenol 
Dlbenzoluran 
2,4-Dlnltrotoluene 
2,6-Dlnltrotoluene 
Dlethylphthalate 
4-Chlorophenylphenylether 
Fluorene 
4-Nltroanlllne 
4,6-Dlnltro-2-methylphenol 
N-nltrosodlphenylamlne 
4-Bromophenylphenylether 
Hexachlorobenzene 
~entachlorophenol 
Phenanthrene 
Carbazole 
Anthracene 
Dl-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3'-Dlchlorobenzldlne 
Benzo(a)anthracene 
bis-2-(ethylhexyl)phthalate 
Chrysene 
Dl•n-octylphthalate 
Benzo(b)Ouoranthene 
Benzo(k)nuoranthene 
Benzo(a)pyrene 
lndeno(l,2,3-cd)pyrene 
Dlbenz(a,h)anthracene 
Benzo(g,h,l)perylene 

Discussion 

For the soil samples, the internal standard (IS) areas and retention times met all the 
required QC criteria. 
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For the product analyses, all internal standard retention times were acceptable. All 
analyses at the 5-fold dilution level (original, reanalysis, MS, MSD) showed a matrix effect 
that caused the internal standard area to fall below the acceptance limit of 50% the internal 
standard area found in the continuing calibration standard. All compounds associated with 
the internal standards with low recoveries are estimated, with positive results J flagged and 
negative results (non-detects) UJ flagged. 

IX. Compound Identification: ACCEPTABLE/All criteria met 

X. Compound Quantitation and Reported Contract Required Quantitation Limits 
(CRQLs): ACCEPTABLE\ With the following discussion. 

Discussion 

At least two compound quantitations per analysis were reviewed, and with the 
exception of 2,4,6-tribromophenol (as discussed in Section III), all reviewed compound 
quantitations were performed correctly and all others are assumed to be correct. 

The CLP SOW requires that semi-volatile compounds use a CRQL base of 10 ppb 
for most compounds and SO ppb for eight compounds for quantitation limit calculations. 
These numbers are adjusted to reflect sample matrix, size, moisture factors and dilutions. 
All CRQL calculations in the reviewed data packages assume a base of 10 ppb and 25 ppb. 
As there were no positive results for the compounds with incorrect CRQL, and as the 
reported CRQL are lower than the CLP CRQL, no action was taken. All CRQL were 
correctly adjusted for sample size, dilution factors and moisture correction factors. 

XI. Tentatively Identified Compounds (TIC): ACCEPTABLE\ With the following 
exceptions. 

Qualified Data: 

Retention Compound Corrected Compound 
Time Identification Identification 

!1203-112-1 15,72 Unknown lH-Indene, 2,3-dlhydro•l•methyl 767S88 
Hydrocarbon (or Isomer) 

!1203-112-1 18.35 Unknown Unknown aromatic 
Hydrocarbon 

!1203-112-1 20.50 Unknown Naphthalene, 1-ethyl• 1127760 
Hydrocarbon 
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9203-l12-1 21,32 Unknown Naphthalene, 1,4-dlmethyl (or 571584 
Hydrocarbon Isomer) 

9203-112·1 23,17 Unknown Naphthalene, 2,3,6-trlmethyl (or 829265 
Hydrocarbon Isomer) 

Djscussjon 

The results of mass spectral library searches to identify TIC were reviewed. With the 
exception of the above noted compounds for sample 9203-112·1, all TIC results are 
acceptable, The above noted changes give more specific identifications for generically 
identified TIC. It should also be noted that any reported compound that exists in several 
possible forms (such as 1,7-dimethyl naphthalene and 1,2-dimethyl naphthalene) should 
always be identified with the proviso "or isomer" unless the isomer specific retention times 
are known. 

XII. System Performance: ACCEPTABLE\All criteria met. 

XIII. Overall Assessment of the Data: 

Most of the qualifiers applied to the product analyses are due to matrix effects, as 
demonstrated by the reanalyses and the subsequent dilutions and reanalyses. The most 
accurate results are from the reanalysis of the 20-fold dilution, The data from the five-fold 
dilution are best used to set lower detection limits. With a few exceptions due to callbration 
drift ( as summarized in the table in Section III), the soil analyses are acceptable as reported 
by the lab. 
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DATA VALIDATION REPORT 
PESTICIDE/PCB ANALYSES 

I. Sample Holding Times: ACCEPTABLE/All criteria met. 

II. Instrument Performance: ACCEPTABLE/With the following exceptions. 

Qualified Data: None 

Djscussjon 

Several compounds failed to elute within their established retention time windows for 
some of the continuing calibration standards. Adjusted/expanded RT windows were 
employed to ensure that no false identifications were made. None were found and no 
qualifications of data are recommended. 

III. Calibration: ACCEPTABLE/With the following exceptions. 

Qualified Data: None 

Djscussion 

Several compounds failed to meet continuing calibration criteria. No out-of-control 
standards were used for quantitation and no qualifications of data are recomme.nded. 

IV. Blank Analyses: ACCEPTABLE/All criteria met. 

V. Surrogate Recovery: ACCEPTABLE/All criteria met. 

VI. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Sample Analyses: 
ACCEPT ABLE/With the following exceptions . 
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Qualified Data: 

Compound QuallOer Sample Number Reason 

Gamma-BHC UJ 9201-140-1 Low MS/MSD recoveries, 
Aldrin (28-40%) 
Endrin 

Discussion 

MS/MSD recoveries were low for three spiked compounds. Results for these three 
compounds have been qualified as estimated as shown in the table above. 

VII. Field Duplicates: Not Submitted. 

Discussion 

A field duplicate was not submitted, but the laboratory performed the product sample 
analysis in duplicate. No pesticides or PCBs were detected in either analyses. 

VIII. Compound Identification: ACCEPTABLE/All criteria met. 

IX. Compound Quantitation and Contract Required Quantitation Limits (CRQLs): 
ACCEPTABLE/All criteria met 

X. Overall Assessment or the Data 

Generally, the laboratory performed the pesticide/PCB analysis within contract 
specifications. A few problems were found and have been noted in this report The data, 
as qualified, are acceptable for use. 
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DATA VALIDATION REPORT 
POLYNUCLEAR AROMATIC HYDROCARBON ANALYSES 

Sample Holding Times: ACCEPTABLE/All criteria met. 

II. Instrument Performance: ACCEPTABLE/All criteria met. 

III. Calibration: ACCEPTABLE/All criteria met. 

IV. Blank Analyses: ACCEPTABLE/All criteria met. 

v. Surrogate Recovery: ACCEPTABLE/With the following exceptions. 

Qualified Data: None 

Discussion 

The surrogate recovery ( 410%) for the product sample was outside of QC limits (31-
141 % ) due to matrix interferences. No qualifications of data are recommended. 

VI. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Sample Analyses: 
ACCEPTABLE/With the following exceptions. 

Qualified Data: None 

Djscussion 

The complexity of the matrix for this sample necessitated a 1:100 dilution. At this 
dilution all spiked compounds should have been diluted out. All percent recoveries of all 
spiked compounds were outside of QC limits (4-149%). Interferences in the matrix 
undoubtedly led to these problems and no qualifications of data are recommended. 

VIL Field Duplicates: Not Submitted. 

Djscussjon 

A field duplicate was not submitted, but the laboratory performed the product sample 
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analysis in duplicate. The results of the duplicates were compared. The highest RPD value 
was 31.6%, which indicates an acceptable level of precision. 

VIII. Compound Identification: ACCEPTABLE/All criteria met. 

IX. Compound Quantitation and Contract Required Quantitation Limits (CRQLs): 
ACCEPTABLE/All criteria met. 

X. Overall Assessment or the Data 

The laboratory performed the P AH analysis within contract specifications. The data, 
as reported, are acceptable for use . 
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DATA VALIDATION REPORT 
TOTAL METALS ANALYSES 

I. Sample Holding Times: ACCEPTABLE/With the following exceptions. 

Discussion 

The samples were all analyzed within the water recommended holding time, except 
samples S22813 and S22814 for mercury. The two samples were analyzed one to two days 
outside the recommended holding time for water. Because sample analysis only exceeded 
the water recommended holding time by 1 • 2 days, and no holding time criterion has been 
established for soils, no data qualifiers are recommended. 

II. Instrument Calibration: ACCEPTABLE/All criteria met. 

Discussion 

All Initial and Continuing Calibration Verification (ICV and CCV) standards used 
for sample determinations were within the control limits for all samples. 

m. Blanks: ACCEPTABLE/With the following exceptions. 

Qualified Data: 

Analyte Qualifier Sample Number Reason 

Aluminum UJ S2082S, S2082SD Sample results within live times the blank 
concentratlolL 

Barium UJ S2082S Sample results within five times the blank 
concentratlolL 

Iron UJ S2082S, S2082SD Sample results within five tlmes the blank 
concentrntlorL 

Magnesium UJ S2082S Sample results within five times the blank 
concentratlolL 

Potassium UJ(•) S22813, S22814, Negative blank results reported. The 
J4(+) S2281S possibility or raise negative or biased low 

sam pie results exists. 

Sodium UJ S20825 Sample results within five tlmes the blank 
concentratiorL 

C2l06.Ml!TflU11C IZ. 1992/l'lnal 16 

e,~@MffiiHiii11 i ... i1H&etnn 

7 

\ 

\ 



-

Zinc UJ 

Discussion 

S2082S, S20825D Sample results within live times the blank 
concentrotiorL 

Two types of blanks were evaluated for possible contamination affects. These blanks 
are: calibration blanks (CCB) and preparation blanks (PB). 

For all laboratory blanks, both positive and negative blank values are evaluated, and 
an action limit of five times the highest associated blank concentration is determined for 
each affected analyte. For analytes with positive blank values, if the sample result was less 
than the action limit, it should be considered undetected at the reported concentration and 
assigned a UJ qualifier. No data qualifiers are required for undetected sample results. For 
analytes with negative blank values, the raw data were reviewed, and each sample raw data 
result was checked to see if a possible false negative or biased sample result was reported. 
Samples to be qualified, based on this review, are summarized in the above table. 

IV. ICP Interference Check Sample (ICS) Analysis: ACCEPTABLE/All criteria met 

V. Laboratory Control Sample (LCS) Analysis: ACCEPTABLE/With the following 
exceptions. 

Qualified Data: None. 

Discussion 

The laboratory analyzed a soil standard as the LCS with the product sample. The 
matrices are not comparable. However, no standard is available that would match the 
product sample. 

VI. Duplicate Sample Analysis: ACCEPT ABLE/With the following exceptions. 

Qualified Data: None. 

Discussion 

The duplicate results were within the control limits for all analytes. Chromium was 
flagged by the laboratory as being outside the control limits for JOB303. The relative 
percent difference (RPD) for chromium was 26.1 %. The laboratory is required to flag any 
analytes with a RPD greater than 20%. Under the 1988 Inorganics Functional Guidelines, 
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soil sample duplicate results are acceptable if the RPD is less than 35% or results less than 
two times the CRDL Therefore, no data qualifiers are recommended. 

VII. Spiked Sample Analysis: ACCEPTABLE/With the following exceptions. 

Qualified Data: 

Analyte Qualifier Semple Number Reason 

Arsenic UJ(·) S22813, S22814, S22815 The percent recovery or the MS was 
J4(+) 66%, 

Arsenic R S20825, S20825D The percent recovery or the MS was 
14%, 

Leed J4 S20825, S20825D The percent recovery or the MS was 
334%. 

Leed UJ(·) S22813,S22814,S22815 The percent recovery or the MS was 
J4(+) 60%. 

Selenium J4 S20825 The percent recovery or the MS was 
348%. 

Selenium UJ(·) S22813, S22814, S22815 The percent recovery or the MS was 
J4(+) 73%, 

Discussion 

All matrix spike (MS) percent recoveries were within the control limits, except 
arsenic, lead, and selenium for both SDG. Sample qualifications were determined following 
the guidelines specified in the 1988 Inorganics Functional Guidelines. Samples to be 
qualified are summarized in the above table. 

The laboratory analyzed additional QC samples with 10B048. The laboratory 
analyzed a blank spike and a blank spike duplicate. The RPD between the blank spikes was 
calculated and all analytes had a RPD less than 20%. The percent recovery for the blank 
spikes was not calculated and true values were not included in the data package. Duplicate 
instrument analysis was performed on the matrix spike. The RPD between MS duplicate 
analyses for all analytes ranged from 5.1 • 22.0%. 

VIII. Furnace AA Quality Control Analysis: ACCEPTABLE/With the following 
exceptions. 
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Qualified Data: 

Analyte Qualifier Sample Number Reason 

Lead UJ{·) S20825, S:?0825D Analytical spikes were not performed. 
J4{+) 

Selenium UJ(·) S20825, S20825D Analytical spikes were not performed. 
J4(+) 

Thalllum UJ(·} S20825, S20825D Analytical spikes were not performed. 
J4(+) 

Discussjon 

The laboratory is required to perform an analytical spike on each analyte analyzed 
by graphite furnace (GFA). The percent recovery control limits of the analytical spike is 
85 - 115%. If sample analytical spike recoveries fall outside the control limits, matrix 
interferences (positive or negative) may be present. If the sample result is less than 50% 
of the analytical spike concentration and the percent recovery is greater than 40%, no 
further action is required by the laboratory, but the laboratory must flag the data with a W. 
The laboratory correctly flagged all samples associated with JOB303. The laboratory did not 
analyze analytical spikes with JOB048. Arsenic was analyzed by methods of standard 
additions. Lead, selenium, and thallium were analyzed directly on the graphite furnace, 
requiring the analysis of an analytical spike. It is recommended that the sample associated 
with JOB048 be qualified for lead, selenium, and thallium because matrix interferences may 
be present. 

If the sample absorbance is greater than 50% of the analytical spike concentration 
and the percent recovery is outside the control limits, the laboratory is required to analyze 
the sample by methods of standard additions (MSA). The laboratory did perform the MSA 
analyses where required. All samples analyzed by MSA had correlation coefficients within 
the control limits (>0.995). 

The 1988 Inorganic Functional Guidelines specifies that samples with analytical spike 
recoveries outside the control limits (85-115%) are to be qualified as estimates. However, 
review of the date indicated that no sample, where the post spike recovery was outside the 
control limits, had results detected above the CRDL It is recommended that only those 
samples with analyte concentrations greater than the CRDL be qualified. 

CZJ06.MET/Junt 12. 1991/Plnil 19 

c:, .... z 
c::r.no 
l"'1 -I r .... 
--11"'1('") 
0 Vll"'l 

V," 
-I :c ('") 
Mr,_. ...,.., 
.o:r,, 
C::;<J--1 
:r,, :c 
r--11"'1 .... :c 
--1:r,,c:, 
-<ZO 

('") 

o--tc:: .., :c 3: .... ..., 
--tr.nz 
:c -I 
l"'lZ o .... 
c--tz o .... 
('")('")-I 
C::1"'1:C 
3:• .... 
l"'1 V, 

""'""' --1--l"Tl 
• ;<J .... ,,. 

v,3: 
l"'1 

7 

\ 

\ 



I" 

'"' 

Samples Requiring the W Qualifier 

Arsenic Lead Selenium Thallium 

S2281S S22813 None None 
S22814 

IX. ICP Serial Dilution Analysis: ACCEPTABLE/All criteria met. 

X. Sample Result Verification: ACCEPTABLE/With the following exceptions. 

Qualified Data: None. 

Discussion 

QC sample results and sample results were verified at a frequency of ten percent. 
No data calculation errors were found. 

For Sample S22814, the laboratory did not list the N qualifier for arsenic. The 
laboratory was contacted and a corrected Form 1 was submitted. 

XI. Field Quality Controls: Not Applicable. 

XII. Quarterly Submissions: ACCEPTABLE/All criteria met. 

XIII. Overall Assessment or Data 

The overall quality of the data packages was good. Samples were qualified for blank 
contamination, and matrix spike results. The laboratory performed all required QC checks 
for both SDG. For JOB048, the laboratory analyzed additional QC checks (Blank spikes 
and analyzed the MS in duplicate). However, the matrix of the product sample submitted 
in JOB048 made analysis difficult, and all results for that sample suspect. Sample 
qualifications were made based solely on the results of the QC checks analyzed. It should 
be noted that the QC samples available to the laboratory may not reflect the problems 
associated with this sample due to the matrix interferences. 
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INTRODUCTION 

The submitted data packages have been reviewed by EcoChem, Inc. Data validation 

packets for the organics and inorganics analyses, which detail items reviewed, are on file at 

EcoChem. The quality assurance evaluations performed and the resulting data qualification 

recommendations are summarized in the following sections: 

■ Volatile Organic Analyses 
■ Semivolatile Analyses 
■ Pesticide/PCB Analyses 
■ Polynuclear Aromatic Hydrocarbon Analyses 
■ Total Metals, Low-level Copper, Boron and Cyanide Analyses 
■ Total Petroleum Hydrocarbon Analyses 
■ Total Dissolved Solids and Total Suspended Solids Analyses 

Recommended data qualifiers are based on the EPA Data Validation Functional 

Guidelines (U.S. EPA, 1988b,c,d). These guidelines require that the data reviewer use 

professional judgment to designate data qualifiers, but do not replace those assigned by the 

laboratory. Data may be qualified even though the laboratory fulfilled all the requirements 

stated in the EPA Contract Laboratory Program (CLP) Statement of Work (SOW) for a 

particular analysis (U.S. EPA, 1988a, 1990a,b ). Unless specifically stated in the text, data 

qualifications are not due to laboratory error or deviations from the analysis protocols defined 

• in the EPA SOW, but are based on EPA data validation guidelines. 

EcoChem, Inc.'s goal in assigning data validation qualifiers is to assist in proper data 

interpretation. If values are assigned a J or UJ, data can be used for site evaluation purposes, 

but reasons for data qualification should be taken into consideration when interpreting sample 

concentrations. If values are assigned an R, the data are to be rejected and should not be used 

for any site evaluation purposes. If values have no data qualifier assigned, then the data meet 

all data quality goals as outlined in the EPA Functional Guidelines and as required by the South 

Tacoma Field Superfund Site Quality Assurance Project Plan, March, 1991. 

Holding times, sample integrity and required analyses were determined by review of the 

chain-of-custody sheets. Chain-of-custody records were received for all samples. A summary 

of the samples reviewed is provided in Table 1. 
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Table 1. Amsted Groundwater Investigation Sam11le Index 

KJC Sample ID 

I 773GU000000027.000 
I 775GU000000025.000 
I 789GU20 I 000042.000 
I 790GU310000042.000 
1791 GU3 I 0000041.000 
1792GU000000042.000 
I 793GU000000042.000 
I 795GU3 I 0000042.000 
2000GU202000042.000 
J7J0WW000002000.000 

J739WW00000J000.000 

~ 

VOA • Vofalilc Organic Compounds 

SV • Sanivolalilc Organic Compounds 

P/l'CB • TCL Pesticides and Polychlorinated Biphcnyls 

PAIi = Polynuclear Aromatic Hydrocarbons 

Metals• TCL Metals and Low-level Coi,pcr 

B•Doroo 

CN-Cyanidc 

TPII -Total Pdrolcum Hydrocarbons 

TSSIIDS -Total Suspcndcd/Dissolvcd Solids 

VOA sv 
X X 
x. X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
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DATA VALIDATION REPORT 
VOLATILE ORGANIC ANALYSES 

I. Sample Holding Times: ACCEPTABLE/With the following exceptions. 

Qualified Data: 

Compound Qualifier Sample Number Reason 

All Volatile Compounds J3(+)/UJ(·) 920S-049-7RE Holding times exceeded, 
920S-049-SRE 

Discussion 

Samples 9205-049-7RE and 9205-049-SRE were analyzed to prove carry-over 
contamination in the initial results (see Section X). However, the samples were analyzed 
outside the holding time criterion of 14 days (for preserved water samples) by three days. 
Functional Guidelines recommends that if holding times are exceeded, any detected 
compounds are qualified as estimated (J3) and sample quantitation limits are estimated 
(UJ). All other samples were analyzed within the recommended holding time. Qualified 
data are summarized above. 

II. GC/MS Instrument Performance Check: ACCEPTABLE/All criteria met. 

III. Initial and Continuing Calibration: ACCEPTABLE/With the following exceptions. 

Qualified Data: 

Compound Qualifier Sample Number Reason 

Acetone J4(+)/UJ(-) 920S-049-1, 9205-049-2, 920S-049-3, Initial calibration %RSD 
920S-049-41 920S-049-S, 920S-049-6, >30%, %RSD=S4.6% 
920S-049-7, 920S-049-8, 920S-049-91 

920S-049-10, 920S-049-11 

Acetone UJ(•) 920S-049-7RE1 920S-049-SRE Continuing calibration %D 
>S0%, %D= 62.8% 

2-Butanone UJ(·) 9205-049-7RE, 920S-049-SRE Continuing calibration %D 
>50%, %D = 66,2% 

2-Hexanone UJ(·) 9205-049-7RE, 9205-049-SRE Continuing calibration %D 
>50%, %D = 63.0% 
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Discussion 

The relative response factor (RRF) and the relative standard deviation (%RSD) for 
the initial calibration and the RRF and percent difference (%D) for the continuing 
calibration were evaluated.· Criteria for %D and %RSD between calibrations were not met 
for compounds listed above. As stated in Functional Guidelines, positive results are 
estimated (J4), if initial calibration %RSD is greater than 30% and if %D for continuing 
calibration is greater than 25%. For significant %RSD or %D variations (>50% ), detection 
limits are also qualified (UJ). Qualifiers are summarized in the above table. 

IV. Blank Analyses: ACCEPTABLE/With the follm•,jng exceptions. 

Qualified Data: 

Compound Qualifier Sample Number Reason 

Methylene Chloride UJ 9205-049-7, 9205-049-11, Sample concentration <10 times 
9205-049-SRE method blank concentratiolL 

Hexane R 9205-049-1, 9205-049-2, TIC round In the method blank 
9205-049-3, 9205-049-4, and associated samples. 
9205-049-5, 9205-049-6, 
9205-049-7, 9205-049-8, 
9205-049-9, 9205-049-10, 
9205.049-11 

Discussion 

Methylene chloride, acetone and hexane were detected in the laboratory method 
blanks. Because methylene chloride and acetone are common laboratory contaminants, an 
action level is determined for data qualification at ten times the highest associated blank 
value. Because hexane is a tentatively identified compound (TIC), any detection in the 
associated samples are rejected (R). Qualified data are listed above. 

A trip (Sample 9205-049-4) and rinsate (Sample 9205-049-9) blank were submitted 
for review. Hexane was detected in both the trip and rinsate blanks. Because hexane (a 
TIC) was found in the associated method blanks and hexane results are rejected in the 
associated samples, no qualifiers are required based on field blanks. Toluene was detected 
in the rinsate blank. Because no toluene was detected in the associated samples, no data 
are qualified. 

V. Surrogate Recovery: ACCEPTABLE/All criteria met. 
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VI. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Sample Analyses: 
ACCEPTABLE/All criteria met. 

VII. Field Duplicates: ACCEPTABLE/With the following discussion. 

Discussion 

One set of field duplicates, Samples 9205-049-2/9205-049-3, were submitted for 
volatile analysis. Chloroform was detected in both samples at the same concentration 
resulting in a 0% Relative Percent Difference (RPD), indicating good field replication. 

VIII. Internal Standards Performance: ACCEPTABLE/All criteria met. 

IX. Compound Identification: ACCEPTABLE/All criteria met. 

x. Compound Quantitation and Reported Contract Required Quantitation Limits 
(CRQL): ACCEPTABLE/With the following exceptions. 

Qualified Data: 

I Compound I Quallfiel' 

I 
Sample I Reason 

I Numbu 

All Volatile Compounds I R 19205-049-7RE, I Analyzed to support carry-ovel' 
9205-049-SRE contamination claim, Use Initial results. 

Discussion 

The laboratory's case narrative states that there was possible carry-over contamination 
from previous analyses to Samples 9205-049-7 and 9205-049-8. Reanalysis was performed 
(outside recommended holding time criteria) resulting in no carry-over compounds detected. 
Because the reanalyses were analyzed to confirm a carry-over contamination problem, initial 
analysis results are accepted and reanalysis results are rejected. The compounds were carry
over contamination and not in the sample, the contaminants were not reported on the initial 
analysis Form I. Qualified data are summarized above. 
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XI. Tentatively Identified Compounds (TIC): ACCEPTABLE/With the following 
discussion. 

Discussion 

All TIC results are flagged as tentatively identified compounds with estimated 
concentrations (JN). 

XII. System Performance: ACCEPTABLE/All criteria met. 

XIII. Overall Assessment of the Data 

The data, as qualified, are acceptable for use. 
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I. 

DATA VALIDATION REPORT 
SEMIVOLATILE ORGANICS ANALYSES 

Sample Holding Times: ACCEPTABLE\AII criteria met. 

II. GC/MS folitrument Performance Checks: ACCEPTABLE\AII criteria met. 

III. Initial and Continuing Calibration: ACCEPTABLE\ With the following exceptions. 

Qualified Data: 

Sample QC 
Compound Quallner Number %D Criteria 

Hexachlorocyclo UJ 9205-049-1, 9205-049-2, + 57.8% Criteria llmlt :s: 
pentadlene 9205-049-3, 9205-049-6, 25%D 

9205-049-7 

Discussion 

All of the relative response factors (RRF) were acceptable for all calibrations. All 
of the percent relative standard deviation (%RSD) in the initial calibration were below the 
control limit of 30% RSD. Several compounds in each of the continuing calibrations had 
percent difference (%D) values above the 25% upper control limit. There were no positive 
results for any of these compounds. For %D values that are high (above +50%) there is 
a possible loss of instrume.,nt sensitivity, affecting the quantitation limit. One compound had 
a %D value above 50% and is qualified as summarized in the above table. 

IV. Blank Analyses: ACCEPTABLE\ With the following exceptions. 

Qualified Data: 

Compound Quollfler Sample Number Reason 

TIC at RT= 6,50 R All samples TIC detected in blank 
TIC at RT= 8.97 
TIC at RT=l3,60 
TIC at RT:14,22 
TIC at RT=20,14 
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Discussion 

The method blank associated with these samples was free of target compounds above 
the detection limit. Several unknown compounds were detected in the blank. As these 
compounds are present in the method blank and in all samples, the compounds are probably 
the result of laboratory contamination. For this reason, any unknown compound detected 
in a sample that is also present in the method blank is rejected (R). 

V. Surrogate Recovery: ACCEPTABLE\ With the following discussion. 

Discussion 

Most of the reported surrogate recoveries did not agree with hand calculated results. 
The software used by the laboratory incorrectly used the sample volume when calculating 
surrogate recoveries. As the difference between the reported results and the true results is 
minor, no action was taken. 

Several surrogates were reported that are outside the control limits, The hand 
calculated recoveries are acceptable. No qualifiers are required. 

VI. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Sample Analyses: 
ACCEPTABLE\ With the following exceptions. 

Qualified Data: None 

Discussion 

Analysis of MS/MSD samples was performed at the frequency of one set per twenty 
(or Jess) samples. All of the relative percent difference (RPD) values were within the 
specified control limits. 

As discussed in Section V, the software used to generate the forms did not calculate 
the spike recoveries correctly. The sample volume was improperly used during the percent 
recovery calculations. All results were recalculated. The following compounds had percent 
recoveries above the specified control limits in both the MS and MSD samples: 
4-nitrophenol, 2,4-dinitrotoluene and pentachlorophenol. There were no positive results for 
these compound in any of the samples. No data are qualified on the basis of MS/MSD 
results alone. 

VII. Field Duplicates: ACCEPTABLE\All criteria met. 
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VIII. Internal Standards Performance: ACCEPTABLE\All criteria met. 

IX. Compound Identification: ACCEPTABLE\All criteria met. 

X. Compound Quantitation and Reported Contract Required Quantitation Limits 
(CRQL): ACCEPTABLE\ With the following discussion. 

Discussion 

At least two compound or surrogate quantitations per analysis were reviewed, and 
all reviewed compound quantitations were performed correctly, and all others are assumed 
to be correct. 

The CLP SOW requires that semi-volatile compounds use a CRQL base of 10 ppb 
for most compounds and 50 ppb for eight compounds for quantitation limit calculations. 
These numbers are adjusted to reflect sample matrix, size, moisture factors and dilutions. 
All CRQL calculations in the data package assume a base of 10 ppb and 25 ppb. As there 
were no positive results for the compounds with the incorrect CRQL, and as the reported 
CRQL is lower than the CLP CRQL, no action was taken. All CRQL were adjusted 
correctly for sample size and dilution factors. 

XI. Tentatively Identified Compounds (TIC): ACCEPTABLE\ With the following 
discussion. 

Discussion 

The results of mass spectral library searches to identify TIC were reviewed. As 
discussed in Section IV, any TIC in a sample that was also detected in the method blank is 
assumed to be the result of laboratory contamination and is rejected. All other TIC results 
are acceptable. 

XII. System Performance: ACCEPT ABLE\AII criteria met. 

XIII. Overall Assessment of the Data 

Data, as qualified, are acceptable for use. 
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DATA VALIDATION REPORT 
PESTICIDE/PCB ANALYSES 

I. Sample Holding Times: ACCEPTABLE/All criteria met. 

II. Instrument Performance: ACCEPTABLE/All criteria met. 

III. Calibration: ACCEPTABLE/With the following discussion. 

Discussion 

The percent relative standard deviation (%RSD) for dibutylchlorendate (DBC) for 
the DB-1701 (confirmation) column was 10.6%. The 10.0% RSD criterion is not required 
to be met for the confirmation column and no action was required. 

One calibration factor for aldrin was transcribed incorrectly as 2610000 on Form VIII 
PEST-1 for the DB-1701 column. The correct value was 3610000. The %RSD value 
reported, 8.4%, was correct. No qualifications of data are recommended based on 
calibration information. 

IV. Blank Analyses: ACCEPTABLE/All criteria met. 

V. Surrogate Recovery: ACCEPTABLE/All criteria met. 

VI. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Sample Analyses: 
ACCEPTABLE/All criteria met. 

VII. Field Duplicates: ACCEPTABLE/All criteria met. 

One pair offield duplicates was submitted. No positive identifications were made in 
either sample. 

VIII. Compound Identification: ACCEPTABLE/All criteria met. 
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I. 

DATA VALIDATION REPORT 
POLYNUCLEAR AROMATIC HYDROCARBON ANALYSES 

Sample Holding Times: ACCEPTABLE/All criteria met. 

II. Instrument Performance: ACCEPTABLE/All criteria met. 

III. Calibration: ACCEPTABLE/With the following discussion. 

Djscussion 

Several compounds failed to meet the 15.0% QC limit for continuing calibration for 
the primary analysis. Exceeded values ranged from 16-18%. No compounds were positively 
identified in any samples associated with this data group. No qualifications of data are 
recommended based on calibration information. 

IV. Blank Analyses: ACCEPTABLE/All criteria met. 

V. Surrogate Recovery: ACCEPTABLE/All criteria met. 

VI. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Sample Analyses: 
ACCEPTABLE/All criteria met. 

VII, Field Duplicates: ACCEPTABLE/All criteria met. 

One pair of field duplicates was submitted. No positive identifications were made in 
either sample. · 

VIII. Compound Identification: ACCEPTABLE/All criteria met. 

IX. Compound Quantitation and Contract Required Quantitation Limits (CRQL): 
ACCEPTABLE/All criteria met. 
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X. Overall Assessment of the Data 

Generally, the laboratory performed the P AH analyses within method specifications. 
Those problems found have been noted in this report. The data, as reported, are acceptable 
for use. 
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DATA VALIDATION REPORT 
TOTAL METALS, LOW LEVEL COPPER, BORON AND CYANIDE ANALYSES 

I. Sample Holding Times: ACCEPTABLE/All criteria met. 

Il. Instrument Calibration: ACCEPTABLE/All criteria met. 

III. Blank Analyses: ACCEPTABLE/With the following exceptions. 

Qualified Data: 

Analyte Qualifier Sample Number Rensen 

Boron UJ W24336, W24339, The sample concentrntlon wns within five 
W24340 times the PB concentratlo1L 

Cadmium UJ W24339, W24341 The sample concentration was within five 
times the PB concentratlo1L 

Zinc UJ W24337, W24339, The sample concentrntlon was within five 
W24340, W24341, times the PB concentratlo1L 
W24342, W24344 

Discussion 

Three types of blanks are evaluated for possible contamination affects. These blanks 
are: calibration blanks (ICB and CCB), preparation blanks (PB), and field QC blanks. 

For all laboratory blanks, both positive and negative blank values were evaluated, and 
an action limit of five times the highest associated blank concentration was determined for 
each affected analyte. For analytes with positive blank values, if the sample result was less 
than the action limit, it should be considered undetected at the reported concentration and 
assigned a UJ qualifier. No data qualifiers are required for undetected sample results. For 
analytes with negative blank values, the raw data were reviewed, and each sample raw data 
result was checked to see if a possible false negative or biased sample result was reported. 
Samples to be qualified, based on this review, are summarized in the above table. 

One field blank was submitted for analysis. Boron, cadmium, lead, sodium, and zinc 
were found in the field blank. Zinc was detected at a concentration greater than the CRDL 
No data qualification of the samples will be made based on the field blank results. 
However, consideration of the field blank contamination above the CRDL should be made 
when evaluating the data. 
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Other analytes may have reported positive or negative blanks for the ICB, CCB, PB, 
and field QC blanks but either the sample results were undetected, greater than the action 
limit, or upon review of the raw data, were not affected by the associated blank value. 

IV. ICP Interference Check Sample (ICS) Analyses: ACCEPTABLE/All criteria met. 

V. Laboratory Control Sample (LCS) Analyses: ACCEPTABLE/All criteria met. 

VI. Duplicate Sample Analyses: ACCEPT ABLE/With the following exceptions. 

Qualified Data: 

Qualifier Sample Number Reason 

Iron UJ(•) W24336, W24337, The RPD (21.2%) between duplicate sample 
J4(+) W24338, W24339, results was outside the control limits (RPD < 

W24340, W24341, 20%, or ± CRDL), 
W24342, W24343, 
W24344, W24345 

Zinc UJ(·) W24336, W24337, The RPD (92.9%) between duplicate sample 
J4(+) W24338, W24339, results was outside the control limits (RPD < 

W24340, W24341, 20%, or ± CRDL), 
W24342, W24343, 
W24344, W24345 

Discussion 

The duplicate results for all analytes, except iron and zinc, were within the water 
control limits. For water duplicate results, the relative percent difference (RPD) must be 
less than 20%, or the duplicate results must agree within ± CRDL The laboratory flagged 
calcium and sodium as outside the control limits. The RPD for both analytes were 0.7%. 
No data qualifications are required for calcium and sodium. Samples to be qualified are 
summarized in the above table, 
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VII. Spiked Sample Analyses: ACCEPT ABLE/With the following exceptions. 

Qualified Data: 

Sample Number Reason 

Lead J4(+) W24337, W24338, W24339, W24340, The percent recovery or the MS 
W24341, W24342, W24343, W24344, was greater than 125% (133%). 
W24345 

Selenium UJ(·) W24336, W24337, W24338, W24339, The percent recovery or the MS 
J4(+) W24340, W24341, W24342, W24343, was between 30 • 74% (70%), 

W24344, W24345 

Discussion 

Matrix spike (MS) percent recoveries were within the control limits, except MS 
recoveries for lead and selenium. Sample qualifications were determined following the 
guidelines specified in the 1988 lnorganics Functional Guidelines. Samples to be qualified 
are summarized in the above table. 

VIII. Furnace AA Quality Control Analyses: ACCEPTABLE/With the following 
exceptions. 

Qualified Data: 

Analyte Qualifier Sample Number Reason 

Copper J4 W24338, W24339, W24340, W24341, The post spike percent recoveries were 
W24342, W24344 less than 85% (69% • 79%), 

Lead J4 W24338, W24341, W24343, W24344 The post spike percent recoveries were 
greater than 115% (134%. 196%). 

Discussion 

The laboratory is required to perform a post digestion spike on each analyte analyzed 
by graphite furnace (GFA). The percent recovery control limits of the post spike is 85 • 
115%. If sample post spike recoveries fall outside the control limits, matrix interferences 
(positive or negative) may be present. If the sample result is less than 50% of the post spike 
concentration and the percent recovery is greater than 40%, no further action is required 
by the laboratory, but the laboratory must flag the data with a W. The W flag is required 
for all samples summarized in the table below. 
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If the sample absorbance is greater than 50% of the post spike concentration and the 
percent recovery is outside the control limits, the laboratory is required to analyze the 
sample by methods of standard additions (MSA). The laboratory did perform the MSA 
analyses when required. All samples analyzed by MSA had correlation coefficients within 
the ::ontrol limit (>0.995). 

Under the 1988 Inorganic Functional Guidelines, samples with post spike recoveries 
outside the control limits (85-115%) are to be qualified as estimates. However, review of 
the date indicated that no sample, where the post spike recovery was outside the control 
limits, had results detected above the CRDL, except six samples for copper (CRDL = 1.0 
ug/L) and four samples for lead (CRDL = 3.0 ug/L). It is recommended that only those 
samples with analyte concentrations greater than the CRDL be qualified. Therefore, data 
qualifiers are recommended for the copper and lead results summarized in the above table. 

Samples Requiring the W Qualifier 

Arsenic Copper Lend Selenium Thallium 

None W24337, W24338, W24336, W24337, W24336, W24337, None 
W2433!1, W24340, W24338, W2433!1, W24338, W2433!1, 
W24341, W24342, W24340, W24341, W24340, W24341, 
W24344 W24342, W24343, W24342, W24343, 

W24344 W24344, W24345 

IX. ICP Serial Dilution Analyses: ACCEPTABLE/All criteria met. 

X. Sample Result Verification: ACCEPT ABLE/With the following discussion. 

Discussion 

The sample and QC results were verified at a minimum of ten percent. No data 
calculation errors were found. 

The following transcription errors were noted: 

(1) A lab sample identification number was entered incorrectly for sample 
1773GU000000027.000. The correct lab sample ID number should be W24336. 

(2) Undetected duplicate results were entered on Form 6 (Duplicates) as 
undetected at a concentration less than the IDL 

2307,RPT/Jufy7, 1992/Final 15 

Cl..., Z 
C::V>O 
,.., -i 

r..., 
-i ,..-,n 
0 v,,..-, 

V," 
-i 
:c n ,..-,r..., ,..,.,, 
.o:i> c:: ;o -i 
:,:. :c 
r -i,.., , ... :c 
-i ► O -< Z 0 

n 
0-iC:: 
"Tl:C3: .... ,.., 
-iV>Z 
:c -i ,..-,z 

o .... 
O-iZ o .... 
nn-i c::,.., :c 
3• .... 
,.., V, 
z..., 
-i -i.,, 
• ;o .... :,:. 

V, 3: ,.., 

..-., 
•J 
:0 

:0 
~ 

__ ._., 
--.... 
•::. 
CJ 

'.;r 

7 

\ 

\ 



(3) The calcium and sodium results erroneously were qualified based on duplicate 
results. Review of the raw data indicated the results reported were correct, and the RPD 
values reported were 0.7% for both calcium and sodium. 

The laboratory was contacted and corrected forms were submitted. 

XI. Field Quality Controls: ACCEPTABLE/With the following discussion. 

Discussion 

One field duplicate sample was submitted to the laboratory for analysis. All analyte 
duplicate results were within the control limits (RPD < 20%, or ± CRDL), except zinc 
(RPD = 129% ). Zinc results have been previously qualified due to laboratory duplicate 
results. 

XII. Quarterly Submissions: ACCEPTABLE/All criteria met. 

XIII, Overall Assessment of Data: 

The overall data quality was good. Samples were qualified for blank contamination, 
duplicate and matrix spike results. Zinc was detected in the field blank at a concentration 
greater than the CRDL The laboratory field duplicate results for zinc also exceeded the 
control limits. This may be a result of introduction of zinc during field or laboratory 
procedures. 
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DATA VALIDATION REPORT 
TOTAL PETROLEUM HYDROCARBON ANALYSIS 

I. Sample Holding Times: ACCEPTABLE/All criteria met. 

Samples were analyzed within the recommended holding time of 28 days. 

II. Instrument Calibration: ACCEPTABLE/All criteria met. 

The instrument was calibrated using a blank and four standards as described in the 
method. 

III. Blank Analyses: ACCEPTABLE/All criteria met. 

No contamination was found in the blanks. 

IV. Laboratory Control Sample: ACCEPTABLE/All criteria met. 

The laboratory analyzed a blank spike and a blank spike duplicate. The percent 
recoveries were 65% and 66%, with an RPD of 2%. 

V. Duplicate Sample Analyses: ACCEPTABLE/All criteria met. 

The laboratory analyzed one duplicate sample. The duplicate analyses were both 
undetected for TPH, therefore the RPD was not calculated. 

VI. Spike Sample Analyses: ACCEPTABLE/All criteria met. 

The laboratory analyzed one matrix spike and a matrix spike duplicate. The percent 
recoveries were 77% and 80%, with an RPD of 4%. 

VII. Sample Result Verification: ACCEPTABLE/All criteria met. 
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VIII. Field Quality Controls: ACCEPTABLE/All criteria met. 

One field duplicate sample was submitted for analysis. Both samples were undetected 
for TPH, therefore the RPD was not calculated. 

IX. Overall Assessment of Data: 

The overall data quality was good. The percent recoveries of the blank spikes were 
slightly low but because the matrix spike results were good, no data were qualified. 
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I. 

DATA VALIDATION REPORT 
TOTAL DISSOLVED SOLIDS (TDS) AND 

TOTAL SUSPENDED SOLIDS (TSS) ANALYSIS 

Sample Holding Times: ACCEPTABLE/All criteria met. 

Samples were analyzed within the recommended holding time of 7 days. 

II. Blank Analyses: ACCEPTABLE/With the following discussion. 

Discussion 

No contamination was found in the blank associated with the TSS. Blank 
contamination was found in the TDS blank at the method detection limit. All sample 
results, except the field blank, had TDS concentrations greater than ten times the blank 
concentration. No data qualifications are recommended. 

No contamination was found in the field blank for TSS. The field blank had a TDS 
concentration of 27 mg/L No data qualifications are recommended based on the field 
blank, but should be considered when interpreting TDS results. 

III. Laboratory Control Sample: Not Applicable. 

No laboratory control sample was analyzed with the samples. 

IV. Duplicate Sample Analyses: ACCEPTABLE/All criteria met. 

The laboratory analyzed one duplicate sample for TDS and TSS. The relative 
percent difference (RPD) between TDS results was zero, and RPD was not calculated for 
TSS due to undetected sample results for TSS. 

V. Spike Sample Analyses: Not Applicable. 

VI. Sample Result Verification: ACCEPTABLE/All criteria met. 
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VII. Field Quality Controls: ACCEPTABLE/All criteria met. 

One field duplicate sample was submitted for analysis. For the TDS analysis the 
RPD was 12.5%, and for the TSS analysis the RPD was 5.4%, indicating good precision. 

VIII. Overall Assessment of Data: 

The data quality was good. No data were qualified. 
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Groundwater Validation Report 

(Well NMW-13 Sampled 18 September 1992) 
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INTRODUCTION 

Basis for the Data Validation 

The submitted data packages have been reviewed by EcoChem, Inc. Data validation 

packets for the organics analyses, which detail items reviewed, are on file at EcoChem. The 

quality assurance evaluations perfonned and the resulting data qualification recommendations are 

summarized in the following sections: 

■ Volatile Organic Analyses 
■ Semivolatile Analyses 
■ Polynuclear Aromatic Hydrocarbon Analyses 
■ Total Petroleum Hydrocarbon Analyses 

Recommended data qualifiers are based on the EPA Data Validation Functional Guidelines 

(U.S. EPA, 1988). These guidelines require that the data reviewer use professional judgment to 

designate data qualifiers, but do not replace those assigned by the laboratory. Data may be 

qualified even though the laboratory fulfilled all the requirements stated in the required methods 

(U.S. EPA, 1986, and WDOE, 1991). Unless specifically stated in the text, data qualifications 

are not due to laboratory error or deviations from the analysis protocols specified in the methods, 

but are based on EPA data validation guidelines. 

EcoChem, Inc.' s goal in assigning data validation qualifiers is· to assist in proper data 

interpretation. If values are assigned a J or UJ, data can be used for site evaluation purposes, 

but reasons for data qualification should be taken into consideration when interpreting sample 

concentrations. If values are assigned an R, the data are to be rejected and should not be used 

for any site evaluation purposes. If values have no data qualifier assigned, then the data meet 

all data quality goals as outlined in the EPA Functional Guidelines and as required by the South 

Tacoma Field Superfund Site Quality Assurance Project Plan, March, 1991. 

Holding times, sample integrity and required analyses were detennined by review of the 

chain-of-custody sheets. Chain-of-custody records were received for all samples. A summary 

of the samples reviewed is provided in Table I. 
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Table 1. Amsted Groundwater Investigation Sample Index 

NMW-13A X 

NMW-15A X 

VOA= Volatile Organic Compounds 

SY = Semivolatile Organic Compounds 

PAH = Polynuclear Aromatic Hydrocarbons 

TPH = Total Pettoleum Hydrocarbons 
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I. 

DATA VALIDATION REPORT 
VOLATILE ORGANIC ANALYSES 

Sample Holding Times: ACCEPTABLE/All criteria met. 

II. GC/MS Instrument Performance Check: ACCEPTABLE/All criteria met. 

Ill. Initial and Continuing Calibration: ACCEPT ABLE/With the following exceptions. 

Qualified Data: 

: Compound Qualifier Sample Number QC Value QC Criteria 

2-Butanone J NMW-13A %D = +35.5% %DS25% 

Discussion 

The relative response factor (RRF) and the relative standard deviation (%RSD) for the 
initial calibration were evaluated and all criteria were met. Both of the continuing calibration 
standards had compounds with a percent difference (%D) between initial and continuing 
calibration RRF that exceeded the upper limit of 25 percent. For compounds not detected in the 
associated samples, no action was taken. All positively identified compounds were qualified J 
as estimated. Sample NMW -ISA also had a positive identification for 2-butanone, but since this 
compound was already qualified U for blank contamination, the additional J qualifier was not 
assigned. Qualified data are summarized in the table above. 

IV. Blank Analyses: ACCEPTABLE/With the following exceptions. 

Qualified Data: 

Compound Qualifier Sample Blank Action 
Number Value Level 

2-Butanone U at Reported NMW-15A 11 Jlg/L 110 Jlg/L 
Concentration 

Discussion 

Methylene chloride and 2-butanone were detected in one of the laboratory method blanks. 
Because methylene chloride was not detected in the associated sample, no qualifiers were 
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assigned for this compound. 2-Butanone was detected in the associated sample, and the'reported 
concentration did not exceed the action level of 10 times the blank concentration. This 
compound was qualified U at its reported value. 

V. Surrogate Recovery: ACCEPTABLE/All criteria met. 

VI. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Sample Analyses: ACCEPTABLE/ 
All criteria met. 

vn. Field Duplicates: NOT SUBMITTED 

vm. Internal Standards Performance: ACCEPTABLE/All criteria met. 

IX. Compound Identification: ACCEPTABLE/All criteria met. 

X. Compound Quantitation and Reported Contract Required Quantitation Limits 
(CRQL): ACCEPTABLE/All criteria met. 

XI. Tentatively Identified Compounds (TIC): ACCEPTABLE/All criteria met. 

XII. System Performance: ACCEPTABLE/All criteria met. 

xm. Overall Assessment of the Data 

The data, as qualified, are acceptable for use. 
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II. 

DATA VALIDATION REPORT 
SEMIVOLATILE ORGANICS ANALYSES 

Sample Holding Times: ACCEPTABLE/All criteria met. 

GC/MS Instrument Performance Checks: ACCEPTABLE/All criteria met. 

ID. Initial and Continuing Calibration: ACCEPTABLE/With the following discussion. 

Qualified Data: None 

Discussion 

The relative response factor (RRF) and the relative standard deviation (%RSD) for the 
initial calibration were evaluated and all criteria were met. The percent difference (%D) between 
initial and continuing calibration RRF exceeded the 25 percent criteria for 4-nitroaniline and 3,3'
dichlorobenzidine. Because the %D values were negative, increased instrument sensitivity was 
indicated, and the detection limits were not affected. Since neither of these compounds were 
detected in the samples, no qualifiers were assigned. 

IV. Blank Analyses: ACCEPTABLE/With the following exceptio~s. 

Qualified Data: 

Blank Action 
Compound Qualifier Sample Number Value Limit 

Unknown R NMW-IJA 4 µg/L 40 Jlg/L 
Hydrocarbon at RT = 
5.84 min 

Unknown R NMW,IJA 7 µg/L 70 Jlg/L 
Hydrocarbon at RT = 
13,68 min 

Unknown R NMW-15A 6 µg/L 60 µIL 
Hydrocarbon at RT = 
8.55 min 

Unknown R NMW-15A 6 µg/L 60 Jlg/L 
Hydrocarbon at RT = 
13.10 min 
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Blank Action 
Compound Qualifier Sample Number Value Limit 

Unknown R NMW-lSA 4 µg/L 40 µg/L 
Hydrocarbon at RT = 
13.68 min 

Phenol, 2,6-bis(l,l• R NMW-lSA 2 µg/L 20 µg/L 
dimethylethyl)-4-
methyl-

Discussion 

The method blank associated with these samples was free of target compounds above the 
detection limit. Several tentatively identified compounds (TIC) were detected in the blank. 
Samples with these TIC present at a concentration below the action limit of 10 times the blank 
level have been qualified R as rejected. Qualified data are summarized in the above table. 

V. Surrogate Recovery: ACCEPTABLF/All criteria met. 

VI. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Sample Analyses: ACCEPTABLEJ 
With the following discussion. 

Qualified Data: None 

Discussion 

Analysis of MS/MSD were performed at the proper frequency. All of the relative percent 
difference (RPD) values were within the specified control limits. 

The percent recovery values exceeded the upper control limits for 4-nitrophenol, and 
pentachlorophenol. No positive sample results were reported for these compounds. No data were 
qualified on the basis of MS/MSD results alone. 

VIL Field Duplicates: NOT SUBMITTED 

VIII. Internal Standards Performance: ACCEPTABLE/All criteria met. 

IX. Compound Identification: ACCEPTABLE/All criteria met. 
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X. Compound Quantitation and Reported Contract Required Quantitation Limits 
(CRQL): ACCEPTABLFJAII criteria met. 

XI. Tentatively Identified Compounds (TIC): ACCEPTABLFJAII criteria met. 

XII. System Performance: ACCEPTABLE/All criteria met. 

xm. Overall Assessment of the Data 

Data, as qualified, are acceptable for use. 
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DATA VALIDATION REPORT 
POLYNUCLEAR AROMA TIC HYDROCARBON ANALYSES 

I. Sample Holding Times: ACCEPTABLE/All criteria met. 

II. Instrument Performance: ACCEPTABLE/All criteria met. 

m. Calibration: ACCEPTABLE/All criteria met. 

IV. Blank Analyses: ACCEPTABLE/All criteria met. 

V. Surrogate Recovery: ACCEPTABLE/All criteria met. 

VI. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Sample An.alyses: ACCEPTABLE/ 
With the following discussion. 

Qualified Data: None 

Discussion: 

Analysis of MS/MSD were performed at the proper frequency, and all relative percent 
difference values were within QC limits. The percent recovery value for the acenaphthylene 
MSD was above the upper control limit. Examination of the chromatogram·s showed this to be 
a matrix effect. A closely eluting peak in the sample's extract interfered with the elution of 
acenaphthylene. Acenaphthylene was not detected in the sample; therefore, no data were 
affected. All other percent recovery values were within QC limits. 

VII. Field Duplicates: NOT SUBMITTED 

VIII. Compound Identification: ACCEPT ABLE/ All criteria met. 

IX. Compound Quantitation and Contract Required Quantitation Limits (CRQL): 
ACCEPT ABLE/ All criteria met. 

X. Overall Assessment of the Data 

The data, as reported, are acceptable for use. 
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DATA VALIDATION REPORT 
TOTAL PETROLEUM HYDROCARBON ANALYSIS 

I. Sample Holding Times: ACCEPTABLE/All criteria met. 

II. Instrument Calibration: ACCEPT ABLE/ All criteria met. 

ill. Blank Analyses: ACCEPTABLE/All criteria met. 

IV. Laboratory Control Sample: ACCEPTABLE/All criteria met. 

V. Duplicate Sample Analyses: ACCEPTABLE/With the following discussion. 

Qualified Data: None 

Discussion: 

The method states that per sample set, one duplicate per ten samples is to be analyzed to 
meet QC requirements. A duplicate analysis from this sample set was not performed; however, 
data from a duplicate analysis of a sample analyzed in the same analytical batch was submitted 
for review. Precision was good with a relative percent difference of 13 percent. Because no 
hydrocarbons were detected in the samples in this set, no qualifiers were assigned on the basis 
of duplicate analysis. 

VI. Spike Sample Analyses: NOT REQUIRED 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) QC are not required by the State of 
Washington method WTPH-418.1 Modified. 

VIL Sample Result Verifir.ation: ACCEPTABLE/All criteria met. 

vm. Field Duplicates: NOT SUBMITTED 

IX. Overall Assessment of the Data 

The data, as reported, are acceptable for use. 
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I - 4.1.4.1 Regional Groundwater System. In general, the regional groundwater 

system in the uppermost unconfined aquifer is characterized by recharge in the 

Fircrest/Tacoma upland with shallow groundwater flow east and west to the 

Puyallup River Valley and to Puget Sound, respectively. The divide between east 

and west flow occurs in the vicinity of the South Tacoma Channel (Black & Veatch 

1990). The STF site and surrounding vicinity are located within a recharge area. 

Groundwater is presumed to flow from the recharge areas in the central portion of 

the Fircrest/Tacoma upland toward the discharge areas to the west, north, north

east, and south (Black & Veatch 1987). Puget Sound and Commencement Bay 

form sea level discharge areas to the west and north. The discharge area for the 

groundwater that flows beneath the Tacoma Landfill to the west of the site is 

Leach Creek (Black & Veatch 1990) (see Figure GW-6). 

The STF site is located within the Clover/Chambers Creek surface water drainage 

basin. The general direction of the groundwater hydraulic gradient in this basin is 

southeast to northwest (Brown and Caldwell 1985). This hydraulic gradient 

direction coincides with the hydraulic gradient direction observed in the upper 

aquifer at the STF site when the City of Tacoma is not pumping from the wellfield 

to the east of the site. The character of, and seasonal changes in, the shallow 

groundwater hydraulic gradient direction are described in Section 4. 1.4.2. 

4.1.4.2 Local Groundwater System. Based on available potentiometric surface 

data, the STF site appears to lie within a groundwater recharge area. Based on 

preliminary information gathered during the Surface Water and Sediment 

Investigation of the STF RI, it appears that precipitation and surface water from the 

open channel in the northwestern portion of the site does not flow offsite as 

surface water, except during major rainfall events. Surface water is believed to 

dissipate by evaporation, transpiration, and infiltration downward through the 

unsaturated zone as recharge to the saturated zone. 

The unsaturated zone at the STF site is composed mainly of the upper portion of 

the Colvos Sand unit. Other local deposits comprising the uppermost unsaturated 
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zone include fine-grained sediment and organic material in the Former Swamp/ 

Lakebed area and areas of fill material. The uppermost portion of the saturated 

zone, or upper aquifer, at the STF site is within the Colvos Sand unit, as described 

in Section 4. 1 .2. Most of the wells at the STF site are screened in the uppermost 

part of the Colvos Sand in poorly graded to well graded, fine- to medium-grained 

sand. Where observed, the lower portion of the upper aquifer consists mainly of 

gravel. 

The top of the saturated zone was encountered at depths ranging from near ground 

surface in the Former Swamp/Lakebed area to approximately 35 feet BGS in the 

southeastern portion of the site. However, maximum potentiometric head differ

ences in each uppermost aquifer well were on the order of 6 feet throughout the 

year. The surface housing above monitoring well CBS-SA, in a low portion of the 

Former Swamp/Lakebed area, was observed to be submerged under approximately 

1.5 feet of surface water during the April monthly water level monitoring event. 

The depth to the uppermost saturated zone varies seasonally, a difference on the 

order of 10 feet over much of the site. These seasonal variations in depth to the 

unsaturated zone are dependent on climatic conditions and pumping of the City of 

Tacoma wellfield to the east of the site. 

Figures GW-11 through GW-24 are contour maps of the potentiometric surface of 

the upper aquifer for the months of April 1991 through March 1992. The locations 

of the City of Tacoma production wells 4A, 6A, and 11 A are also shown in Figures 

GW-11 through GW-24. (The letter designation "A" for the City of Tacoma wells 

bears no relation to the "A" designation used for monitoring wells during this 

investigation). The contour maps show the estimated hydraulic gradient directions 

for the days the groundwater levels were measured. The maps illustrate the 

seasonal variations in groundwater levels and seasonal reversals in hydraulic 

gradient due to pumping of the City of Tacoma production wells. The hydraulic 

gradient directions are userJ in this report as approximations of the groundwater 

flow directions in the upper aquifer under isotropic conditions. Most field condi

tions are anisotropic, however, and actual flow directions vary accordingly. The 
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water level elevations in upper aquifer wells were initially contoured using the 

triangular network program pcTIN Version 2.20. Modifications were manually made 

to the computer-generated contour lines based on observations of field conditions. 

Because water level data were not available for the City of Tacoma pumping wells, 

contours were estimated based on known information. 

The South Tacoma Channel in the vicinity of the STF site appears to act as a local 

recharge area for groundwater. The natural hydraulic gradient (when not influenced 

by regional pumping) in the upper aquifer appears to be from the southeast to the 

northwest across the site, following the regional pattern of hydraulic gradient 

directions described in Section 4. 1.4.1. The natural hydraulic gradient direction in 

the west central portion of the site appears to be to the west, toward the Tacoma 

Landfill (see Figure GW-12). A steep hydraulic gradient exists throughout the year 

in the southwestern portion of the site, where the assumed groundwater flow 

direction observed during this investigation was always from the east to the west. 

The hydraulic gradient direction was observed to vary from the northwest to the 

southwest in the southwestern portion of the site. 

Based on available potentiometric surface data for the upper aquifer, a natural 

groundwater divide appears to be located in the vicinity of the South Tacoma 

Channel. This divide shifts to the west toward or in the vicinity of the Tacoma 

Landfill when the City of Tacoma production wells are pumping (Black & Veatch 

1987). The presence of this divide in the vicinity of the South Tacoma Channel 

appears to be due in part to the absence of the poorly transmissive glacial till unit 

that typically overlies the Colvos Sand in the region. The more highly transmissive 

Colvos Sand is exposed in the South Tacoma Channel and should promote more 

rapid infiltration of precipitation and surface water through the unsaturated zone 

into the saturated zone. Other subsurface features, such as aquifer grain size 

variations and aquifer thickness variations, also may have an impact on recharge 

characteristics of the aquifer. 
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During times when the City of Tacoma was not pumping from the wellfield to the 

east of the STF site (April, early May, and November through March), groundwater 

in the upper aquifer appears to have mounded in the southern portion of the site. A 

recharge mound centered in the vicinity of Amsted during the 11 April 1991 

monitoring event may have been due to precipitation events that occurred in March 

and early April. More than 6 inches of rain fell on McChord Air Force Base to the 

south of the STF site during the first week in April. The actual location of the 

center of the mound may have been to the west of the Amsted property in the area 

of the open channel or Former Swamp/Lakebed area. 

Hydraulic gradient reversals have been documented in the past for the STF site and 

the Tacoma Landfill to the west (Black & Veatch 1987, 1990). These reversals 

occurred in the upper aquifer and were caused by pumping of the City of Tacoma 

production wells to the east. Pumping of these wells began in early May 1991 and 

continued until early October 1991. Most of the pumping of nearby production 

wells during these months was conducted from wells 6A and 11 A. Well 4A was 

pumped only during the months of July and August 1991 (Gibson, C., 4 December 

1991, personal communication). Production wells 4A, 6A, and 11 A are screened 

at various intervals, beginning at an uppermost elevation of approximately 190 feet 

above MSL to a lowermost elevation of approximately 75 feet above MSL in well 

4A. The upper elevation of 190 feet above MSL roughly corresponds with the 

elevation of the lower part of the upper aquifer at the STF site. Most of the 

groundwater production this year was from well 11A (Gibson, C., 4 December 

1991, personal communication), which is screened entirely in the interval desig

nated by Carr/Associates (1991) as the shallow aquifer. The shallow aquifer 

appears to be correlative with part of the upper aquifer at the STF site. 

The potentiometric surface in the upper aquifer at the STF site was affected 

throughout most of the site by pumping of the City of Tacoma production wells 

during the monthly monitoring events of June through October 1991 (see Figures 

GW-13 through GW-18). The Tacoma Landfill wells that were used as upgradient 

wells during this investigation (TL-12A, TL-13A, TL-14A, and TL-23A) are located 
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in the area affected by gradient reversals during pumping (see Figures GW-11 

through GW-18). These wells were actually hydraulically upgradient of the STF site 

only during times of gradient reversals (approximately half of the year) and were 

hydraulically downgradient of the STF site during other times of the year. 

The hydraulic gradient reversals are characterized by a cone of depression that 

usually appears to be centered on the City of Tacoma production wells SA and 

11A. During the monthly monitoring events of June and July, only the central 

section of the STF site appeared to be affected by gradient reversals (see Figures 

GW-13 and GW-14). During the monthly monitoring events of August, September, 

and October, gradient reversals were also observed in upper aquifer at the northern 

end of the site (see Figures GW-15 through GW-18). The extreme southwest 

corner of the STF site is the only area apparently unaffected by these gradient 

reversals, with the estimated hydraulic gradient direction always toward the 

southwest, west, or northwest when observed during this investigation. The 

hydraulic gradient appears to be less steep, however, during the months of 

pumping the City of Tacoma production wells. 

Two well clusters were installed during this investigation. These well clusters were 

numbered NMW-3 and NMW-5. Three wells were installed in each cluster, and the 

wells were designated with the letters A, B, and C indicating screening of the 

upper, intermediate, and deep aquifers, respectively, Figure GW-9 is a cross 

section through the two well clusters that shows the locations of the screened 

intervals of the well clusters with respect to the site stratigraphy. Measured 

differences in hydraulic heads for the well clusters during the monthly water level 

monitoring events showed a vertical downward gradient at both well clusters. This 

downward gradient indicates a net downward flow of groundwater over time from 

the upper aquifer to the intermediate and deep aquifers. 
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Laboratory measurements of vertical hydraulic conductivity were performed on soil 

samples collected from the upper aquifer. Porosity was also calculated for these 

samples. Results of these measurements are presented in Section 5.4. Further 

characterization of the upper, intermediate, and deep aquifer and possible inter

communication among the aquifer zones is described in the Hydraulic 

Characterization Investigation Report (see Appendix HC of the RI Report). 
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(COY OF TACOMA NGVD 29 VERTICAL DAnJM). 

TACOMA LANDFILL UPGRADIENT 
WELL LOCATIONS. 

TACOMA PUBLIC UTILITIES PRODUCTION 
WELL LOCATIONS. 
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NOTES: 
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1. CONTOUR LINES WERE PLOTTEO USING A 
TRIANGULAR IRREGULAR NETWORK PROGRAM 
(pcTIN V. 2.20); MODIFIED AS NECESSARY. 

2. ALL LOCATIONS ARE APPROXIMATE. 

J, ALL CONTOURS ARE INFERRED. 
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SOUTH TACOMA FIELD 
TACOMA, WA 

WATER LEVEL CONTOUR MAP OF 
UPPER AQUIFER, 30 MARCH 1992 
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